In  This  Issue 

J^yestigation  of  Leakage  of  Tunialo  , 
Irrigation  Storage  Reservoir  : 


By  J.  P.  NEWELL 

Steel  Roof  Trusses  Designed  as 
Elastic  Arches 

By  W.  STl  ART  TAIT 


rr. 


-  -  ■  ' 

;  i 

i^ncrete  Yiad^^ 


A  (loiisoiidatioii  of  Eii^iiirrriii*;  N<*ws  and  Eii^iiirrrint;  Record 
McGKAW-nilJ.  COMPANY,  INC. 


April  18,  1918 


There’s  no  destructive 
push  from  these  blocks 
— Look  at  curb 
alignment! 


This  picture  was  taken  several  years  after  the 
iayiii}!  of  the  Kreolite  Lu{i  Wood  Hlock  Pave¬ 
ment  on  Jefferson  Ave.,  d'oledo,  ().  I'he 
blist<’rin^^  sun  of  summer  and  the  frosts  of  winter 
have  both  worked  tlieir  will  on  this  pavement. 

Sunshine,  rain,  snow  and  ice  have  alternately 
contracted  and  expanded  it.  \  et  the  perfect 
alignment  of  the  curb  shows  how  effectively 
the  lugs  on  the  blocks  absorbed  all  expansion 
— eliminated  side-push — and  preserved  a  smooth, 
even  pavement  surface.  And,  not  only  that,  but 
the  luj^s  provide  just  enoujih  space  between  the 
blocks  to  afford  horses  perfect  foothold. 

“The  Lug  makes  a  good  block  better.” 
SO^'f  of  orders  received  in  1917  were  repeat  orders. 
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Chamber  of  Commerce 
of  the  United  States 

HOUGH  the  annual  meetinj?  at  Chicago  last  week 
was  only  its  sixth,  the  Chamber  of  Commerce  of  the 
United  States  has  won  for  itself  a  place  as  the  fore- 
.most  agency  for  expressing  the  voice  of  American 
business.  Its  management  has  been  so  excellent  that 
the  Government  cooperates  with  it  freely,  calling  upon 
it  for  many  services  that  would  be  onerous  were  they 
not  for  the  public  welfare.  Good  citizens  everywhere 
have  reason  to  feel  gratified  at  the  position  it  has  won 
in  these  six  short  years. 

Business  and 
the  War 

NO  ONE  needs  to  be  told  that  the  business  men  of 
this  country  are  in  this  war  wholeheartedly.  Even 
so,  the  meeting  of  the  Chamber  of  Commerce  of  the 
United  States  at  Chicago  last  week  was  an  inspiration. 
It  showed  the  length  and  the  breadth  and  the  depth  of 
the  cooperation  which  industry  is  affording  the  Govern¬ 
ment.  It  gave  a  birdseye  view  of  unnumbered  activi¬ 
ties;  it  put  one  in  possession  of  such  a  wealth  of  detail 
regarding  the  agencies  at  work  that  one  felt  that  more 
could  not  be  done.  As  one  man  said  in  di.scussing  Gov¬ 
ernment  contracts,  though  he  believed  that  the  allow¬ 
ance  of  a  reasonable  profit  was  for  the  best  interest 
of  all,  he  was  ready  to  deliver  his  product  on  any  con¬ 
tract  at  any  price  the  Government  named,  at  cost  if 
need  be,  or  even  at  less  than  co.st.  That  is  the  feeling 
one  brought  away  from  the  meeting — that  the  Govern¬ 
ment  has  but  to  ask,  business  will  respond. 

Production  the 

Engineer’s  Work 

MERICA’S  spirit  is  beginning  to  show  itself.  Read 
the  determination  shown  in  these  headlines,  from 
a  New  York  paper  of  recent  date — characteristic  of 
headlines  all  over  the  country: 

“Prepare  to  Call  1,500,000  More  Under  New  Draft — 
.4rmy  Officials  Expect  to  Have  3,000,000  Under  Arms 
Within  a  Year — New  Tonnage  Obtained.  President  Is 
Resolved  That  Reinforcements  Shall  Be  Poured  Into 
France.  Camps  to  Be  Kept  Full.  Men  to  Be  Sent  to 
Them  for  Training  as  Fa.st  as  Quarters  Are  Ready.” 

We  are  not  sparing  our  manhood.  We  are  in  this 
fight  to  win,  and  no  stone  will  be  left  unturned  to  do  it. 
Shall  we  back  those  men  ?  What  an  answer  comes  from 
every  American  heart!  The  way  to  back  them  is  by 
money,  first,  but  fundamentally  by  tool  power — by  engi¬ 
neering.  Tremendous  production,  that  is  the  slogan; 
tremendous  production  of  ships  and  transportation,  of 


farm  and  factory  products.  And  production  is  the 
engineer’s  job — our  job.  Those  boys  in  front  are. 
above  all,  the  consumers  of  the  material  which  our  engi¬ 
neers  will  furnish. 

Shall  we,  the  engineers,  be  found  wanting?  Shall 
civilization  fail  because  we  have  gone  down  to  defeat? 
Again  the  answer — this  time  from  the  engineers  of  the 
nation — is  equally  clear  and  carries  a  note  of  defiance. 

Three-Hundred-and- 
Sixty-Five-Day  Roads 

GAIN  we  are  witne.ssing  the  spring  breakup — not 
of  the  ice  in  our  rivers,  but  of  the  roads.  The  stream 
quickly  resumes  the  normal,  the  ice  is  swept  out.  no 
damage  has  been  done.  The  highw’ay,  on  the  contrary,  is 
ruined.  The  surface  has  been  broken  through;  that 
which  was  a  road  is  now  a  plague  of  ruts.  If  this  applied 
to  the  byways  it  would  be  bad  enough.  But  it  is  true 
of  trunk  highways  too.  Commerce  is  stopped  and  the 
war  congestion  on  the  railways  becomes  worse.  Year 
after  year  we  have  endured  this  condition,  but  the 
war  has  given  us  a  new  point  of  view.  In  norn.al 
times  we  stopped  road  transportation;  we  endured  the 
condition  because  we  did  not  realize  that  it  increased 
the  cost  of  living.  Now  war  sternly  forbids  the  inter¬ 
ruption  of  road  traffic — and  there  is  developing  with 
tremendous  strength  a  demand  for  “3<55-day  roads.” 
They  must  come.  They  are  an  essential  of  the  trunk- 
road  policy  of  the  future — yes,  and  of  the.se  war  times. 

Earth  Fill  Pressures 
Can  Be  Measured 

OW  inadequate  were  the  provisions  in  both  the 
Neeaxa  and  Calaveras  dams  for  the  measurement 
of  the  degree  of  solidity  in  the  clay  cores  of  hydraulic- 
fill  earth  dams  was  remarked  in  last  week’s  issue,  al¬ 
though  it  is  evident  that  upon  this  solidity — which  is  in 
turn  tied  up  with  the  speed  of  the  clay  deposition — de¬ 
pends  the  .safety  of  the  dam  during  con.struction.  In 
this  issue  is  published  a  suggested  method  not  only  for 
the  determination  of  the  drying  out  of  the  core  but 
of  the  more  important  pre.ssure  conditions  inside  the 
dam.  The  tests  conducted  by  the  Office  of  Public  Roads 
lack  something  of  practicality  in  resemblance  to  dam 
construction  in  that  there  is  no  simulation  of  the  drying 
out  by  drainage  through  the  rock  fill  of  the  dike.  Thus 
they  offer  little  indication  in  themselves  of  the  proper 
speed  of  construction  or  of  the  effect,  observed  at 
Neeaxa,  of  a  surface  drying  alongside  the  rock  fill  with 
consequent  slowing  down  of  the  evaporation  and  drain¬ 
age  inside  the  fill.  The  main  importance  of  the  tests  as 
thus  far  reported  is  in  their  indication  of  the  possibility 
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of  measuring  the  pressures  inside  the  dam  with  con¬ 
siderable  accuracy.  With  this  assured  there  is  no  doubt 
that  the  Miami  conservancy  dams  for  which  the  te.sts 
were  initiated  may  be  so  closely  observed  during  con¬ 
struction  as  to  make  remote  the  possibility  of  the  fatal 
slippage  of  the  protecting  dike. 

Building  Code 
Progress  in  Sight 

WITH  a  modern  building  code  under  consideration 
in  Hartford,  there  is  renewed  prospect  that  in 
measurable  time  all  cities  and  towns  of  importance  will 
have  come  into  line.  It  is  surprising  that  a  city  of 
more  than  a  hundred  thou.sand  population  exists  today 
with  a  building  law  suited  to  only  village  requirements 
— but  it  is  true  of  Hartford.  And,  as  an  indication  that 
the  conditions  demand  a  code  of  highest  grade, 
an  office  structure  of  some  five  hundred  feet  height  is 
being  erected  there  at  present.  Modernization  lags  sur¬ 
prisingly,  at  times,  in  some  one  department  of  a  com¬ 
munity.  Baltimore  until  a  few  years  ago  managed  to 
exist  without  a  sewer  system,  though  since  then  it  has 
built  a  remarkable  network  of  sewers  and  a  great  sew¬ 
age  disposal  plant.  The  opportunity  is  now  at  hand  for 
Hartford  to  retrieve  its  reputation  in  a  similar  way. 

Engineers  and 
Civic  Affairs 

IF  MORE  engineering  societies  would  follow  the  plan 
of  looking  into  every  vital  subject  on  which  they  are 
competent  to  pass  an  opinion  legislative  and  executive 
l)odies  would  soon  begin  to  take  heed  of  them.  As  it  is 
they  come  so  infrequently  before  these  bodies  that  not 
much  weight  is  given  to  their  recommendations.  The 
societies  must  learn  that  it  is  necessary  to  be  constantly 
on  the  lookout  for  new  propositions  and  get  a  word  in  on 
them  early.  Once  known  as  the  watchdog  of  actions  on 
engineering  subjects  their  chances  for  success  are 
doubled.  The  Engineers’  Society  of  Western  Penn¬ 
sylvania  has  chosen  an  opportune  time  to  launch  its 
work  on  civic  affairs,  as  noted  in  the  Society  Service 
column  in  this  issue.  Engineers  in  Chicago  last  week 
let  the  Civil  Service  Commission  know  they  w’ere  watch¬ 
ing  its  actions  when  a  committee  of  influential  engineers 
waited  on  it  to  protest  against  placing  an  engineering 
position  outside  of  the  “Engineering  Service.”  In  the 
latter  case  not  much  satisfaction  was  obtained,  as  the 
commissioner,  so  one  of  the  committee  relates,  did  most 
of  the  talking.  The  answer  is  to  keep  at  it,  and  to  make 
early  failures  serve  as  aids  to  future  endeavors. 

Mayor  Hungers  for 
Health  Bureau  Heads 

Disorganization  of  the  health  department  of 
New  York  City  by  the  abolition  of  seven  of  nine 
bureaus  and  the  placing  of  the  work  of  these  seven 
bureaus  in  charge  of  the  five  borough  sanitarj'  superin¬ 
tendents  is  threatened.  Such  action,  affecting  directly 
the  health  of  6,000,000  people  and  indirectly  the  health 
of  many  millions  more,  would  be  a  national  calamity. 
It  would  also  be  a  blow  to  good  municipal  government 
and  a  gross  injustice  to  the  heads  of  the  seven  bureaus, 
including  workers  of  such  world-wide  reputation  as 
Dr.  William  H.  Park,  chief  of  the  bureau  of  laboratories. 


and  Dr.  S.  Josephine  Baker,  chief  of  the  bureau  of 
child  hygiene.  The  ostensible  object  of  the  abolition 
of  these  bureaus  is  that  they  are  not  authorized  by 
the  city  charter.  If  this  is  the  real  (iue.stion  at  issue 
why  refuse  the  medical  and  civic  organizations  admis¬ 
sion  to  the  “private  hearings”  on  this  matter  being 
conducted  by  the  civil  service  commission  and  the  com¬ 
missioner  of  accounts?  The  belief  of  these  organiza¬ 
tions  and  the  public  press  is  that  the  move  is  prompted 
solely  by  politics.  The  secret  hearings  give  added  rea¬ 
son  for  that  belief.  The  new  health  commissioner.  Dr. 
J.  Lewis  Amster,  has  a  fine  chance  to  stand  up  for  the 
public  health,  and  to  render  valuable  professional  serv¬ 
ice,  even  though  he  risks  his  position  to  do  it. 

Labor,  and  Again  Labor 

NO  SUBJECT  recurred  so  frequently  at  last  week’s 
meeting  of  the  national  Chamber  of  Commerce  as 
labor.  One  heard  it  in  the  presidential  address,  in 
the  great  speeches  by  Secretary  Lane,  Secretary  Daniels, 
and  the  Earl  of  Reading,  in  a  number  of  committee 
reports,  in  sessions  devoted  to  the  industrial  situation 
and  in  those  given  over  primarily  to  quite  foreign  sub¬ 
jects.  There  were  progressive  views,  and  some  that 
were  radical;  conservative  views  and  some  wherein  the 
old  antagonism  was  struggling  to  the  surface.  The 
speakers  divided  easily  into  two  classes:  those  with 
courage  who  faced  the  facts  and  were  willing  to  strike 
out  and  against  the  opposition  of  their  own  friends  ad¬ 
vocate  with  hope  and  confidence  a  forward-looking 
policy;  and  those  who  reluctantly  admitted  that  some 
steps  had  to  be  taken  to  meet  a  serious  situation,  but 
grudingly  fought  concessions  every  inch  of  the  way. 
While  both  classes  were  heard — the  extreme  conserva¬ 
tives  trying  to  camouflage  their  toryism  by  sounding 
occasionally  a  progressive  note — we  believe  that  the 
sentiment  of  the  gathering,  so  far  as  it  was  given  ex¬ 
pression,  was  decidedly  progressive.  Possibly  Dr.  Mar¬ 
shall’s  repeated  thought  that  labor  must  be  regarded 
and  studied  as  a  factor  in  production — a  truly  engineer¬ 
ing  conception — would  have  received  the  approval  of  a 
very'  large  majority  had  there  been  opportunity  to  reg¬ 
ister  the  sentiment.  The  outlook,  therefore,  for  an 
intelligent  consideration  of  the  labor  problem  would  be 
most  encouraging  if  those  in  attendance  at  Chicago 
were  truly  representative.  As  a  matter  of  fact,  though, 
we  believe  them  to  be  the  progressive  element  in  the 
industrial  world.  The  conservative  element  is  not  so 
ready  to  enlist  through  chambers  of  commerce  in  com¬ 
munity  service.  Nevertheless,  the  fact  that  so  large  an 
element  in  the  business  world  is  forward-looking  is 
significant  of  the  changing  sentiment. 

Highway  Industries  Association 

Henry  G.  SHIRLEY’S  selection  as  secretary  of  the 
Highway  Industries  Association  is  evidence  of  the 
high  purpose  which  animates  that  new  but  already  in¬ 
fluential  body.  Mr.  Shirley  comes  to  the  new  position 
with  a  reputation  as  one  of  the  ablest  highway  engineer.^ 
of  the  country.  His  work  has  shown  a  remarkable 
grasp  of  the  highway  as  an  instrumentality  of  trans¬ 
portation,  not  a  mere  dead  structure  consisting  of  sub- 
base  and  foundation  and  surface.  Maryland’s  road 
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system,  under  his  jurisdiction,  justly  acquired  a  national 
reputation.  The  trucking  system  there  developed  and 
the  road  legislation  have  also  set  e.xcellent  standards. 

As  its  executive  officer  Mr,  Shirley  will  now  bring 
the  talents  so  well  exercised  as  state  highway  engineer 
of  Maryland  to  the  problems  of  the  Highway  Industries 
Association.  That  body,  bringing  together  for  the 
first  time  all  the  agencies  interested  commercially  in  the 
construction  and  use  of  highways,  can,  if  operating 
under  a  high  purpose,  contribute  much  to  the  develop¬ 
ment  of  a  sound  public  opinion  on  highway  matters, 
while  its  resources  will  permit  the  gathering  of  data 
on  road  work  not  hitherto  brought  together  and  di¬ 
gested.  Moreover,  such  a  body  mobilizes  the  highway 
industries  of  the  country  and  makes  their  combined 
resources  available  immediately  and  effectively  for  any 
service  the  country  may  require.  That,  in  fact,  was 
the  reason  for  its  formation — to  mobilize  for  war 
service. 

War-time  cooperation  at  once  showed  the  wider  pos¬ 
sibilities,  and  the  inevitably  permanent  character  of  the 
organization  was  at  once  seen.  Mr.  Shirley’s  selection 
is  the  surest  evidence  that  the  association  could  give 
to  engineers,  contractors  and  the  public  of  its  high  pur¬ 
pose,  of  the  standards  which  will  control  its  work. 
With  his  guidance,  the  pledges  of  support  already  re¬ 
ceived  and  the  heartiness  with  which  government 
agencies  have  accepted  the  association’s  offer  of  assist¬ 
ance,  its  success  is  assured. 


certainty,  and  this  the  board  needs  equally  to  recognize, 
it  demands  recognition  of  the  needs  of  those  who  are 
just  entering  the  profession  and  even  of  men  who 
can  hardly  be  dignified  by  the  name  of  engineer  but  who 
are  associated  with  engineers  and  who  regard  themselves 
as  engineers.  While  the  board  protests,  therefore, 
against  the  establishment  of  a  body  of  super-engineers 
independent  of  the  national  engineering  societies,  it 
needs  to  consider  why  the  rate  of  increase  of  juniors  in 
the  society  has  diminished  since  the  year  1907  and 
why  the  total  membership  of  juniors  has  grown  less 
for  each  of  the  last  three  years.  It  needs  to  revise, 
too,  the  conclusions  of  its  recent  committee  suggesting 
the  postponement  of  the  establi.shment  of  a  student 
membership.  The  profession  needs  integration.  It  will 
not  be  integrated  so  long  as  the  struggling  young  men 
at  the  bottom  are  neglected. 


Integrating  the  Profession 


Though  passed  at  the  January  meeting  of  the 
board  of  direction,  it  was  not  until  the  March 
Proceedings  of  the  American  Society  of  Civil  Engineers 
was  published  that  it  became  known  publicly  that  the 
board  had  taken  a  stand  against  the  organization  of 
an  “Academy  of  Engineers’’  as  proposed  in  a  bill  now 
pending  before  Congress.  The  resolution  declares  it 
the  opinion  of  the  board  that  such  an  academy  “if  there 
is  a  field  for  its  activities’’  should  be  organized  under 
the  initiative  of  the  national  engineering  societies  and 
that  it  “should  not  be  made  up  by  self-appointment.’’ 
In  the  second  contention  the  action  of  the  board  will 
have  the  support  not  only  of  engineers  but  of  the 
country  at  large.  These  certainly  are  not  the  days  for 
the  perpetuation  of  undemocratic  and  aristocratic  ideas. 
With  the  world  fighting  for  democracy,  the  engineers 
.surely  are  not  of  tune  with  the  world  movement  in 
asking  Congress  to  authorize  a  self-perpetuating 
aristocracy.  We  cannot  conceive  that  the  man  who  has 
penned  those  wonderful  messages  to  the  world,  asking 
that  America  spend  its  last  dollar  and  the  last  drop 
of  blood  to  make  the  world  safe  for  democracy,  should 
sign  a  bill  of  such  autocratic  character.  The  other 
thought  put  forth  by  the  board,  that  such  an  academy, 
“if  there  is  a  field  for  its  activities,’’  should  be  a  part 
of  the  super-organization  now  being  developed  by  the 
national  engineering  societies,  al.so  de-serves  full  and 
hearty  support.  The  Engineering  Council  represents 
a  movement  that  should  result  in  integrating  the  pro¬ 
fession.  Part  of  that  integration  certainly  consists  in 
arranging  for  the  recognition  of  those  who  have 
achieved  eminence  in  the  profession.  But  with  no  less 


“For  God’s  Sake,  Hurry  Up!” 


IN  AN  address,  to  the  national  Chamber  of  Com¬ 
merce  at  Chicago,  which  showed  more  plainly  than 
any  other  recent  public  utterance  the  extreme  gravity  of 
the  shipping  situation,  the  Hon.  Crawford  Vaughn, 
until  recently  premier  of  South  Australia,  used  these 
last  words  of  Joseph  H.  Choate  to  impress  his  hearers 
with  the  seriousness  of  the  case.  His  figures  show  that, 
counting  on  America  to  send  abroad  and  maintain  only 
1,500,000  men  and  on  the  cutting  in  half  of  submarine 
sinkings,  the  Allies  mu.st  build  not  less  than  10,500,000 
tons  of  ships  this  year.  Great  Britain  can  build  420,- 
000  tons  a  month.  The  production  of  neutrals  will  be 
negligible.  We  can  build  750,000  tons  a  month  after 
we  get  started — but,  as  the  speaker  pointed  out,  it  does 
not  appear  likely  that  we  will  get  started  till  very  late 
in  the  year.  America  will  do  well,  Mr.  Vaughn  stated, 
if  she  builds  3,000,000  tons  this  year. 

This  does  not  mean  that  America  will  do  well.  It 
means  that  unless  something  happens  to  increase  our 
production,  we  shall  have  done  exceeding  ill.  We  may 
have  lost  the  chance  to  bring  the  war  to  an  early  end. 

In  the  face  of  these  facts  it  was  brought  out  at  the 
convention  that  existing  shipyards  are  realizing  only 
50%  efficiency.  If  their  production  could  be  doublecl, 
the  tonnage  might  be  made  up.  Speaker  after  speaker 
told  the  convention  that  labor  was  not  to  blame  for  this 
inefficiency.  Partly  it  is  due,  they  stated,  to  training 
new  men.  Partly  it  has  been  due,  one  or  two  of  them 
admitted,  to  bad  management.  Largely  it  is  known  to 
be  due  to  conditions  which  have  surrounded  labor  at 
the  yards  and  which  are  fast  being  remedied.  How 
much  it  is  due  to  lack  of  scheduled  planning  for  the 
prompt  deliverj’  of  ship  material  as  needed,  no  one 
ventured  to  say.  On  the  other  hand,  no  one  conversant 
with  the  facts  would  deny  that  this  cause  has  been  per¬ 
haps  the  most  .serious  single  drawback  to  the  rapid 
building  of  ships.  Is  it  being  remedied?  Do  the  build¬ 
ers  and  the  Shipping  Board  know  yet  whence  and  when 
their  materials  will  arrive?  Have  the  chances  of  de¬ 
lays  and  upsets  been  reduced  to  the  lowest  terms? 

As  was  shown  editorially  in  these  pages  last  week, 
this  kind  of  planning  is  the  concern  of  engineers  and 
construction  men.  Developed  by  them,  and  applied  by 
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•.hem  to  the  affairs  of  more  than  one  Government  de¬ 
partment  with  good  re.sults,  it  requires  the  engineering 
type  of  mind  to  utilize  it  to  advantage.  Whether  we 
build  ships  of  steel  or  wood  or  concrete,  such  methods 
would  produce  the  ships.  We  have  the  lumber  mill  and 
fabricating  capacity — every  harbor  on  the  coast  is  a 
potential  concrete  shipyard — labor  skilled  at  building 
trades  and  easy  to  train  at  shipbuilding  is  available  by 
the  hundred  thousand  and  straining  to  get  at  the  task 
— and  yet  a  foreign  .statesman  can  come  to  our  country, 
study  our  progress  and  say  with  truth  that  we  “will  do 
well”  if  we  build  only  a  tonnage  which  will  fall  so 
far  short  of  the  needs  as  to  threaten  the  defeat  of 
our  arms. 

How  much  longer  must  we  wait  before  making  full 
use  of  the  kind  of  engineering  planning  that  will  turn 
out  those  ships? 

An  Inspiration  for  Highway  Engineers 

IGHWAY  engineers  who  can  not  see  a  great  future 
-a  new  future — for  their  specialty  after  reading 
the  papers  in  this  issue  by  Roy  D.  Chapin  and  Henry 
G.  Shirley  had  best  transfer  their  energies  to  other 
lines.  They  are  out  of  their  element.  It  is  apparent, 
though,  from  these  papers,  that  a  new  point  of  view  is 
necessary.  We  have,  of  course,  recognized  that  the 
highway  was  but  a  track  for  vehicles,  that  it  had  no 
value  unless  it  were  u.sed.  At  the  same  time  we  were 
wholly  concerned  with  the  details  of  the  highway  struc¬ 
ture  and  were  jealous  of  its  use  for  fear  our  pretty 
surface  might  be  damaged.  Our  highway  attitude  has 
been  restrictive  rather  than  expansive.  Our  only  con¬ 
cern  was  in  keeping  the  road  in  good  condition;  and 
if  few  vehicles  used  the  road,  so  much  the  better,  the 
surface  was  more  easily  maintained. 

If,  however,  we  had  fancied  ourselves  in  the  transpor¬ 
tation  business — as  we  should  have  done — if  we  were 
selling  tran.sportation,  we  would  have  welcomed  traffic, 
we  would  have  invited  it,  we  would  have  planned  a 
.stronger  and  a  wider  and  a  better  track  to  entice  traffic 
to  come  over  our  line.  What  would  we  say  to  a  rail¬ 
road  president  who  rejoiced  in  the  smallness  of  hi.s 
traffic  because  it  saved  the  roadbed?  True,  there  is 
another  side — the  railroad  president  would  not  let  a 
100-ton  locomotive  on  a  50-ton  capacity  bridge.  But 
if  he  thought  he  could  develop  traffic  that  demanded 
100-ton  locomotives,  he  would  be  headed  toward  retire¬ 
ment  if  he  did  not  soon  get  the  heavier  bridge.  So,  in 
highway  work. 

The  highway  engineer  of  the  future,  considering  him¬ 
self  in  the  transportation  business,  will  build  the  best 
track  that  the  prospective  traffic  warrants.  In  deter¬ 
mining  the  best  track,  he  will  develop  a  new  science  of 
highway  economics.  He  was  little  concerned  in  the 
past  with  the  cost  of  highway  transportation,  either  to 
the  user  or  to  the  community  which  built  and  main¬ 
tained  the  track.  These  costs  will  be  essential  con¬ 
siderations  to  him  in  the  future,  for  he  will  be  one 
of  the  officers  of  a  transportation  business. 

The  adjustment  to  the  new  point  of  view  can  come 
none  too  soon.  We  need  it  now,  in  these  war  times.' 
And  we  shall  need  it  still  more  after  the  war,  when  we 
shall  see  a  road-building  era  such  as  we  have  never 
dreamed  of  hitherto. 


Our  Military  Camps  Show  Remarkable 
Typhoid-Fever  Record 

EMEMBERING  the  tragic  happenings  in  our  mili¬ 
tary  camps  during  the  Spanish-American  War, 
when  thousands  of  men  succumbed  to  typhoid  fever, 
hearty  commendation  is  due  all  concerned  for  the  re¬ 
markably  small  number  of  cases  of  typhoid  and  related 
diseases  among  the  troops  which  have  been  in  our  can¬ 
tonments  and  camps  since  last  October.  The  record  is 
certainly  one  to  be  proud  of.  It  should  give  rise  to 
thankfulness  as  well — double  thankfulness,  for  it  means 
not  only  that  our  military  forces  are  not  being  thinned 
or  even  measurably  weakened  by  typhoid,  but  also  that 
our  civil  populations  have  been  actually  or  potentially 
almost  freed  from  this  scourge  in  the  last  two  decades. 

Through  the  courtesy  of  Surgeon  General  W.  C.  Gor¬ 
ges,  U.  S.  A.,  Engineering  News-Record  has  been  in¬ 
formed  by  Col.  D.  C.  Howard,  Medical  Corps,  U.  S.  A., 
that  for  the  22  weeks  from  Sept,  29,  1917,  to  March  1, 
1918,  there  were,  among  all  the  troops  in  the  United 
States,  121  cases  and  6  deaths  from  typhoid  fever,  9 
cases  and  no  deaths  from  paratyphoid,  and  289  cases 
and  2  deaths  from  dysentery.  More  than  half  of  the 
cases  of  dysentery,  about  half  of  the  paratyphoid,  and 
one-fourth  of  the  typhoid  occurred  in  October,  “or 
approximately  the  time  of  the  first  occupancy  of  the 
cantonments,”  Colonel  Howard  states,  “so  that  the  ma¬ 
jority  should  be  charged  to  civil  communities.”  Of  the 
deaths  from  typhoid,  three  occurred  in  October,  pre¬ 
sumably  before  the  men  had  received  the  typhoid 
prophylaxis,  and  “should  therefore  be  chargeable  to 
civil  communities,”  Of  the  other  three  typhoid  deaths, 
two  occurred  “in  soldiers  who  had  received  the  full 
prophylactic  treatment — two  in  November  and  one  in 
January,”  but  “the  immediate  cause”  of  the  January 
death  was  pneumonia. 

Official  figures  of  the  total  number  of  troops  covered 
by  these  statistics  are  not  available.  Unofficial  esti¬ 
mates  place  the  number  at  1,250,000  soldiers  who  have 
been  in  or  passed  through  the  various  camps  and  regu¬ 
lar  army  posts.  This  would  bring  the  typhoid  death 
rate  well  down  toward  1  per  100,000!  Very  few  cities 
can  show  so  good  a  record. 

Although  most  of  the  typhoid  appeared  in  or  about 
the  first  month  in  camp,  and  is  therefore  largely  charge¬ 
able  to  the  civil  communities  from  which  the  men  came, 
the  low  rate  reflects  well  upon  the  communities,  as  has 
already  been  intimated. 

There  is  no  means  of  telling  what  percentage  of  the 
cases  and  deaths  from  the  diseases  mentioned  were  wa¬ 
ter-borne,  but  making  due  allowance  for  infections  be¬ 
fore  reaching  camp  it  would  seem  that  the  water  sup¬ 
plies  there  must  have  been  practically  free  from  typhoid 
infection.  In  fact,  the  record  indicates  as  nearly  per¬ 
fect  camp  sanitation  as  could  be  expected.  However,  a 
further  and  more  severe  test  will  come  next  summer  and 
fall.  It  may  be  added  that  there  were  troops  enough 
scattered  through  the  country  during  the  last  fly  sea¬ 
son  to  indicate,  in  the  relative  absence  of  typhoid,  that 
the  typhoid  fly  was  then  kept  under  control. 

The  engineers,  the  physicians,  all  the  officers  and  all 
the  men  in  these  camps  have  contributed  by  one  mean.s 
or  another  to  the  wonderful  record  outlined — and  thus 
to  the  winning  of  the  war. 


Tumalo  Irrigation  Storage  Reservior  Leaked  Profusely 

and  Erratically 
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CROSS-SECTION  THROUGH  TUMALO  RESERVOIR  THROWS  LIGHT  ON  ITS  LACK  OF  WATERTIGHTNESS 
Approximato  relattona  of  rock  strata  1050  ft.  south  of  dam 
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curred,  and  it  was  found  impossible  again  to  bring  the 
water  even  as  high  as  the  first  break. 

These  holes  were  sometimes  .*10  to  50  ft.  across  and  10 
to  25  ft.  deep.  In  other  cases  wells  20  to  30  ft.  deep  and 
only  3  or  4  ft.  in  diameter  were  formed.  Often  the* 
ground  w’ould  drop  away  with  such  suddenness  that  it 
was  un.safe  to  remain  in  the  vicinity  unless  armed  with 
a  long  pole  or  attached  to  a  rope. 

Since  most  of  the  holes  occurred  within  a  short  dis¬ 
tance  and  in  nearly  a  .straight  line  the  con.structing  en¬ 
gineer  of  the  project  became  convinced  that  the  trouble 
was  due  to  the  existence  of  a  fault,  and  that  it  would  be 
practicable  to  uncover  the  outlet  and  .seal  it. 

Th**  funds  available  having  been  exhausted  in  repairs, 
nothing  further  was  done  during  1915  and  1916.  In 
February.  1917,  the  legislature  made  an  appropriation 
of  $10,000  for  the  purpose  of  determining  the  cause  of 
the  leakage  and  remedying  it.  A  board  of  engineers, 
«  onsi.sting  of  Fred  N.  Wallace,  manager  of  the  project, 
(’apt.  Henry  M.  Parks,  director  of  the  Oregon  Bureau 
of  Mines  and  Geology,  and  the  writer,  was  appointed  to 
take  charge  of  the  inve.stigation. 

ANttTHK.R  iNVKSTIOATlNr.  BOARP  APPOINTED 

As  soon  as  weather  would  permit  observations  were 
begun.  With  the  perversity  characteristic  of  leaky  reser¬ 
voirs,  spoiled  children  and  other  pets,  spectacular  out- 
break.s,  such  as  had  been  frequent  in  1915,  refu.sed  to 
occur,  but  seepage  over  a  wide  area  was  found  to  dis- 
|)ose  of  the  water  as  fast  as  it  was  received.  Especial 
notice  was  taken  of  the  effect  of  the  water  when  it 
reached  the  depressions  left  by  former  outbreaks,  but 
the  only  action  to  be  observed  was  that  the  w’ater  seeped 
away  rapidly  from  such  holes  for  a  few  hours  and  then 
the  flow  gradually  cea.sed.  When  the  water  covered  an 
area  of  30  acres  it  was  found  that  the  loss  amounted  to 
from  6  to  8  in.  per  day,  but  there  was  no  disturbance 
of  the  surface  to  indicate  any  spot  at  which  it  was 
escaping. 

In  order  to  determine  the  character  of  the  substrata 
and  to  find  the  effect  of  previous  puddling  operations 
two  shafts  were  sunk  in  the  field  w'here  leaks  had  been 
mo.st  frequent,  the  first  reaching  a  depth  of  22  ft.  and 
the  other  66  ft.,  or  50  ft.  below  the  outlet  tunnel.  Each 
revealed  a  broken  and  cavernous  condition  of  the  rocks, 
and  in  the  latter,  surface  .soil  and  pieces  of  sagebrush 
were  found  at  various  points  clear  to  the  bottom.  An¬ 
other  shaft  was  sunk  to  a  distance  of  28  ft.  near  the 
west  side  of  the  reservoir,  and  several  sections  were  cut 
through  the  overlying  soil  and  gravels  along  the  east 
side  by  means  of  water  from  a  ditch  carried  around  the 
edge  of  the  basin.  These  were  useful  in  carrying  out 
the  geological  investigations,  which  were  undertaken  by 
Capt.  Parks,  with  the  assistance  of  I.  A.  Williams,  of 
the  Bureau  of  Mines  and  Geology.  They  report  in  part 
as  follows: 

What  the  Board  Reported 

“The  geology  of  a  wide  area  west  of  the  Deschutes 
River  in  the  vicinity  of  the  resenoir  is  simple  and  al¬ 
most  monotonously  uniform.  The  country  is  a  plateau 
in  general,  sloping  gently  to  the  northeastward  and  un¬ 
derlaid  entirely  with  flat-lying  volcanic  tuffs  and  lavas 
in  which  the  tuffs  predominate.  These  beds  have  a  total 
thickness  of  thousands  of  feet  and  are  deeply  dissected 


by  many  stream  canons  tributary  to  the  Deschutes 
River.  The  volcanic  tuffs  are  made  up  of  the  finer  frag¬ 
mental  ejecta  from  the  explosive  eruptions  of  volcanoes. 
They  are  sometimes  composed  of  partially  water-sorted 
materials;  again  they  seem  to  have  accumulated  as  wind 
deposits,  and  still  again  resemble  lava  flows  that  prob¬ 
ably  spread  out  as  a  sort  of  bouldery  or  pebbly  lava 
froth.  In  every  case,  however,  they  are  comparatively 
light  in  weight  and  very  open-textured,  their  porosity 
varying  from  35  to  50'^r.  In  places  these  tuffs  have 
been  compacted  and  cemented  into  more  or  less  firm 
rock  and  later  have  been  shattered  and  broken  into  joint 
blocks  of  varying  sizes. 

“The  most  important  features  on  which  the  condi¬ 
tions  at  the  reservoir  depend  are,  first,  the  general 
porosity  of  the  rock  underlying  the  reservoir  for  several 
hundred  feet.  This  factor,  together  with  the  deep  in¬ 
cisions  made  by  the  .streams  in  the  surrounding  terri¬ 
tory,  have  resulted  in  a  lowering  of  the  permanent 
ground  water  level  to  many  hundred  feet  below  the 
present  land  surface  at  the  reservoir,  with  the  result 
that  the  porous  substrata  greedily  absorb  water  when¬ 
ever  it  can  be  had  and  pass  it  on  successively  to  the  beds 
below.  The  position  of  the  ground  water  is  evidenced 
by  the  fact  that  wells  dug  in  this  vicinity  are  required 
to  go  from  300  to  500  ft.  to  find  water. 

Remarkably  Porous  Reservoir  Bottom 

“Beneath  at  least  a  portion  if  not  all  of  the  reserv'oir 
bottom  is  comparatively  hard,  blocky  red  tuff,  the  joint 
blocks  of  which  are  separated  from  each  other  in  places 
to  such  distance  that  a  man  can  crawl  among  them, 
much  the  .same  as  would  be  possible  in  a  very  coarse 
talus  slope  where  rocks  of  large  size  and  many  tons  in 
weight  have  settled  apart  or  moved  somewhat  upon  each 
other.  This  broken  tuff  bed  is  exposed  at  places  in 
the  bottom  and  at  the  sides  of  the  reservoir,  though  it  is 
usually  covered  or  insulated  from  the  water  of  the  reser¬ 
voir  by  from  a  few  feet  to  an  undetermined  depth  of  a 
light,  only  partially  consolidated  pumiceous  deposit,  and 
this  again  is  covered  in  considerable  sections  of  the 
reservoir  bottom  by  a  later  superficial  deposit  of  sand, 
silt  and  gravels.  These  latter  materials  are  less  per¬ 
vious  than  the  pumiceous  layer  and  where  they  exist 
the  water  e.scapes  only  by  excessive  seepage.  In  certain 
areas  of  the  reservoir,  however,  the  broken  tuff  is  sepa¬ 
rated  from  the  water  of  the  reservoir  only  by  the  light, 
fluffy  pumiceous  deposit.  One  of  the.se  areas  extends  in 
a  northwest-southeast  direction  along  the  east  side  of 
the  reservoir  in  the  approximate  location  of  what  has 
been  previously  described  as  the  ‘fault’  line.  When  the 
water  rises  to  this  height,  it  readily  percolates  through 
the  pumice  bed  and  flows  away  rapidly  into  the  large 
holes  between  the  joint  blocks  of  the  broken  tuff  below’. 
Experience  has  showm  that  it  gets  away  so  rapidly  that 
it  soon  erodes  the  pumice  deposit,  washing  it  down  into 
the  cavernous  spaces  between  the  joint  blocks  and  mak¬ 
ing  the  large  holes  already  described. 

Sealing  by  Sluicing  in  Soils  and  Silts  Suggested 

“Taking  into  consideration  all  the  conditions,  it  seems 
highly  probable  that  if  it  were  possible  to  raise  the  wa¬ 
ter  in  the  reservoir  to  higher  elevations  than  has  yet 
been  accomplished,  the  difficulties  from  loss  of  water  by 
breaking  through  this  soft  pumice  would  increase.  It 
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has  been  suggested  that  these  breaks  or  leaks  may  be 
sealed  by  sluicing  into  them  the  finer  soils  and  silts  in 
large  quantities  from  the  hillside  above.  It  is  question¬ 
able  whether  this  system  of  puddling  can  be  depended 
upon  to  sufficiently  seal  all  the  leaks  which  may  occur. 
Granting  the  possibility  that  a  measure  of  success  may 
be  attained  by  this  method,  it  is  our  judgment  that  even 
after  a  great  amount  of  sluicing  has  been  done  the  leak¬ 
age  will  still  continue  in  sufficient  quantity  by  slow 
percolation  through  these  imperfectly  sealed  breaks,  as 
well  as  throughout  the  entire  area  of  the  reservoir, 
where  no  ‘breaks’  have  occurred,  to  greatly  impair  the 
use  of  the  present  site  as  a  storage  reservoir.” 

The  board  of  engineers  recommended  that  no  lands 
be  sold  beyond  the  amount  irrigable  without  storage, 
but  that  sluicing  operations  be  carried  on  during  the 
non-irrigating  season  in  the  hope  that  the  reservoir  may 
be  made  ultimately  to  hold  at  least  a  small  amount  of 
water.  The  cost  of  sluicing  will  be  insignificant  com¬ 
pared  with  the  value  of  even  a  very  small  storage. 

They  were  also  of  the  opinion  that  the  project  could 
be  watered  from  the  Deschutes  River  at  such  a  cost  that 
the  state  might  recover  the  loss  sustained  through  the 
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failure  of  the  re.sers’oir  and  urged  that  surveys  and  esti¬ 
mates  be  made  for  such  connection. 

This  unfortunate  experience  does  not  constitute  a 
valid  argument  against  state  reclamation.  Except  for 
the  failure  of  the  reservoir,  which  would  have  been 
equally  likely  to  occur  under  any  form  of  management, 
the  project  has  been  a  success.  But  it  does  emphasize 
the  necessity  for  thorough  and  complete  investigation, 
in  advance  of  construction,  of  all  the  conditions  attend¬ 
ant  on  an  enterprise  involving  .so  many  uncertainties  as 
the  irrigation  of  desert  lands.  No  other  expenditure  is 
80  profitable  as  that  by  which  an  intended  inve.stment 
is  shown  to  be  unwise  or  a  proposed  structure  to  be 
unsuited  for  its  purpose. 

The  writer  has  no  desire  to  criticise  the  management 
of  this  enterprise.  Under  the  same  circumstances  he 
might  have  made  the  same  mistake.  But  it  is  by  the 
mistakes  of  others  as  well  as  our  own  that  we  learn, 
and  the  fact  remains  that  the  investigation  which  was 
carried  out  last  summer  at  a  cost  of  leas  than  $5000 
would  five  years  ago  have  shown  the  Tumalo  reservoir 
site  unsuitable  for  the  storage  of  water  and  have  saved 
the  State  of  Oregon  a  loss  of  nearly  $200,000. 


U.  S.  Chamber  of  Commerce  Discusses  Industrial  Relations 

Many  Speakers  Indicate  Seriousness  of  Labor  Problem  and  Several  Suggest 
That  Solution  Will  Be  Found  in  New  Order 


From  Secretary  Lane,  who  sees  the  coming  of  a 
new  democracy  that  is  social  and  economic;  from  R. 
Goodwin  Rhett,  president  of  the  chamber;  Waddill 
Catchings;  Secretary  Daniels;  Meyer  Bloomfield  and 
Dr.  Charles  A.  Eaton  of  the  Shipping  Board ;  Prof.  Leon 
C.  Marshall  of  the  University  of  Chicago  and  William 
H.  Vandervoort  of  the  National  War  Labor  Board,  the 
convention  of  the  U.  S.  Chamber  of  Commerce  in  Chi¬ 
cago  last  week  heard  the  seriousness  of  the  labor  situa¬ 
tion.  Utterances  of  these  men  indicate  that  they  look 
for  closer  cooperation  between  employers  and  labor,  and 
realize  the  immediate  necessity  of  it  if  war  production 
is  to  meet  the  demands  of  victorj'.  Several  of  the 
speakers  paid  glowing  tributes  to  the  shipyard  labor. 
The  extracts  given  below  are  from  two  of  the  most 
significant  addresses. 


New  Democracy  Seen  by  Franklin  K.  Lane 

“^T^HE  democracy  for  which  I  stand  and  into  which 

A  we  will  surely  grow  is  a  democracy  which  is 
social  and  economic”;  Franklin  K.  Lane,  secretary 
of  the  interior,  told  the  convention.  The  secretary 
called  the  attention  of  business  men  to  industrial 
changes  which  he  said  were  resulting  from  the  war 
and  which  would  greatly  improve  the  economic 
strength  of  America.  He  also  outlined  a  plan  to  solve 
labor  problems  after  the  war  by  employing  returning 
soldiers  on  reclamation  work  and  paying  them  in 
lands  and  houses.  His  address,  quoted  in  part, 
follows: 

“There  are  two  kinds  of  men  and  only  two  kinds  of 
men  in  this  world  at  this  time,  the  small  men  and  the 


big  men.  The  small  men  are  those  who  cannot  see 
because  they  have  a  dollar  right  in  front  of  their  eyes, 
and  the  large  men  are  those  who  can  see  becau.se  they 
have  got  a  dream  in  their  hearts. 

“I  do  not  like  to  say  it,  because  I  think  war  an  awful 
curse,  but  good  things  are  to  come  out  of  this  war,  and 
one  of  them  is  to  be  the  purifying  of  business.  It  is 
to  be  a  noble  thing,  because  for  the  fir.st  time,  gentle¬ 
men  of  dollars,  for  the  first  time  you  have  had  a  real 
opportunity  to  prove  that  business  could  be  purified 
through  patriotism. 

“Our  motto  and  our  slogan  must  be  from  this  time 
on.  Put  every  dollar  to  u.se,  put  every  hand  to  use,  put 
every  acre  to  use,  put  every  idea  to  use;  because,  gen¬ 
tlemen,  we  have  come  to  the  time  in  the  history  of  the 
world  when  we  understand  that  such  a  thing  as  prop¬ 
erty  exists  only  because  of  use.  That  which  you  have 
belongs  to  me,  in  the  larger  sense.  That  which  you 
have  gained  out  of  the  community  should  be  so  u.sed 
as  to  be  of  service  to  the  community.  The  nation  is 
the  trustee  of  great  ideas  for  the  world.  You  are 
trustees  of  your  property  for  the  world.  Regard  your- 
.self  as  a  trustee,  and  you  will  not  go  astray  in  the 
handling  of  your  property. 

“We  must  think  of  the  day  when  the  men  come  back, 
and  we  must  think  of  the  making  of  America.  We 
must  think  of  a  new  America,  and  we  must  begin  with 
the  boys  who  come  back  from  the  front.  I  say  that 
everyone  of  those  men  should  have  an  opportunity  to 
acquire  a  piece  of  soil  of  the  United  States.  I  will 
tell  you  a  plan  of  reconstruction  in  this  country  after 
the  war  that  will  make  a  great  part  of  this  western 
county  useful.  We  have  along  the  lines  of  the  Colo¬ 
rado  River  a  million  or  a  million  and  a  half  acres 
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which  can  1n‘  irrijraied  if  we  will  dam  that  river  and 
develop  power  and  hoist  that  water  onto  the  mesa.  I 
would  take  enou>?h  men  from  the  returned  army  to 
huild  those  dams,  to  put  up  that  power  plant,  and  I 
would  pay  those  hoys  in  farms  upon  the  mesa  itself. 
I.t>l  each  man  have  his  forty  acres  of  irrijfated  land, 
with  a  house,  with  stock,  and  let  him  pay  Uncle  Sam 
in  labor  for  it  by  constructinK  the  works  that  make  it 
possible. 

"I  would  follow  that  course  alonK  the  other  rivers 
of  the  VVe.st  in  the  arid  and  semi-arid  sections.  I  can 
trive  to  you  4,000,000  acres  of  irrijfible  land  if  you  will 
j?ive  me  the  hands  that  will  build  the  dams  and  dijf 
the  ditches.  Then  I  would  come  to  this  Mississippi 
valley.  Away  below  you  have  1.5,000,000  acres  of 
overflowed  lands.  Build  dikes,  and  save  that  land, 
and  divide  it  among  the  men.  In  the  north  you  have 
the  cut-over  lands  and  the  swamplands.  Take  them 
from  those  who  have  them  at  a  reasonable  figure,  pull 
up  the  stumps,  build  houses  upon  the  land,  and  let  the 
men  have  forty  years  in  which  to  pay. 

“I  do  not  want  to  give  these  men  one  single  thing. 
Charity  — 1  do  not  like  the  word.  We  want  to  deal  with 
these  men  upon  plain  business  grounds,  only  as  giving 
them  opportunity,  and  unless  democracy  means  oppor- 
ttinity,  it  means  little. 

"The  one  di.stinction  that  you  can  draw  between  the 
kind  of  government  that  we  are  fighting  and  the  kind 
that  we  live  under  is  the  distinction  between  control, 
direction,  authority,  autocracy  and  individual  oppor¬ 
tunity.  We  have  our  chance.  That  is  democracy. 
Heretofore  that  has  been  represented  only  politically, 
but  there  is  another  kind  of  democracy  besides  po¬ 
litical  democracy.  The  democracy  for  which  I  stand 
and  into  which  we  will  surely  grow  is  a  democracy 
which  is  social  and  economic.  I  do  not  believe  in  the 
theory  that  all  enterprise  can  be  carried  on  by  the 
government  wisely  and  well,  because  those  of  you 
who  have  had  admini.strative  experience  know  that 
managerial  ability  is  rare;  that  governmental  methods 
are  wasteful;  that  there  are  things  which  have  been 
standardized  which  can  safely  be  left  to  the  hands  of 
government,  but  that,  above  all,  we  must  save  per- 
.sonal  initiative,  the  inventive  power  of  the  human 
mind.  But  where  a  point  of  standardization  has  been 
reached  in  an  industry,  why  should  not  government 
take  that  industry  into  its  own  hand  and  carry  it  on? 
lit  is  only  a  que.stion  of  governmental  efficiency. 

“1  ask  you  this  que.stion:  Even  with  the  govern¬ 
mental  inefficiency,  gentlemen  of  commerce,  are  we 
not  going  to  take  things  into  our  own  hands  unless 
business,  large  business,  and  small  business,  gains  a 
real  social  .sen.se?  And  what  is  a  social  sense?  It  is 
the  relation  between  your  dollars  and  my  need;  be¬ 
tween  your  power  and  my  heart.  We  cannot  have  a 
republic  that  will  be  lasting  unless  you  regard  me  as 
entitled  to  a  portion  of  what  you  undertake  to  make 
with  your  money — a  partner  with  you.  Surely  it  is 
not  .so,  that  there  cannot  be  invented  in  this  world 
some  new  kind  of  cooperation,  in  which  the  worker 
him.self  can  have  a  part. 

“I  will  live,  I  trust,  to  see  that  day.  Man’s  imagi¬ 
nation  has  not  been  exhausted  yet,  and  we  will  come 
to  have  a  great  corporation,  a  profit-sharing  company. 


in  which  the  man  who  wants  and  is  willing  to  work 
can  have  an  identity  of  interest  with  the  managerial 
skill  of  one  man  or  the  capitalistic  power  of  the  other 
man. 

“There  are  great  ramifications  to  this  thought,  and 
it  is  necessary  that  common  sense  should  be  exercised 
in  curbing  the  power,  becau.se  when  a  people  collec¬ 
tively  get  a  lust  for  doing  things,  they  may  go  danger¬ 
ous  lengths.  But  work  is  to  make  us,  as  work  has 
made  us,  and  the  man  who  works  is  the  man  who  is 
to  be  master. 

This  world  is  the  result  of  work.  Our  civilization  is 
the  result  of  work.  Work  all — every  one  must  work, 
and  the  pride  of  America  is  that  we  have  a  smaller 
population  who  do  not  work  than  any  other  nation. 
It  is  because  of  our  work  that  we  are  great.  It  is  to 
be  becau.se  of  our  work  in  the  future  that  we  will  be 
entitled  to  have  anything.  So  we  are  going  through 
a  real  process  of  evolution,  a  process  out  of  which 
will  come  a  new  and  a  better  America.” 


Industry  Must  Apply  Itself  to  New  Problems, 
Says  Catchings 

«*'’  I  MIE  very  existence  of  private  property  after  the 
1  war  hangs  in  the  balance,”  said  Waddill  Catch- 
ings.  He  emphasized  the  immediate  necessity  for  con¬ 
certed  action  to  stop  all  profiteering  on  war  work, 
pointed  out  that  we  are  far  behind  England  in  plan¬ 
ning  for  reconstruction,  and  continued  in  part  as  fol¬ 
low’s  : 

“The  continuation  of  the  incentives  of  personal  re¬ 
ward,  of  individual  initiative,  hangs  in  the  balance. 

“We  as  business  men  must  apply  ourselves  to  these 
problems,  and  in  doing  that  we  must  apply  ourselves  in 
the  spirit  of  the  times.  Those  great  forces  which  are 
at  work  are  irresistible.  They  cannot  be  stopped,  but 
they  can  be  guided.  If  business  men  bring  their  knowl¬ 
edge,  their  experience  and  their  training  to  bear  on 
these  problems,  if  they  do  it  in  the  manifest  spirit  of 
the  times,  they  can  exercise  a  far-reaching  influence 
upon  w'hat  is  done.  But  if  they  endeavor  to  apply  them- 
.selves  in  these  times  according  to  preconceived  ideas, 
without  .studying  conditions  as  they  are,  they  are  apt 
to  be  thrown  aside  and  to  have  no  part  in  the  industrial 
conditions  which  are  created  for  the  future.” 


Mississippi  Has  $3,000,000  for  Roads  in  1918 

The  Mississippi  State  Highway  Department  is  pre¬ 
paring  standard  specifications  for  road  construction,  and 
it  is  estimated  that  $3,000,000  is  available  for  road  work 
this  season.  There  is  no  state-aid  system,  but  the  Fed¬ 
eral  appropriation  is  shared  by  the  several  counties. 
Roads  are  usually  constructed  by  bond  issues  of  the 
counties  and  road  districts.  Inability  to  secure  cars 
and  labor  has  caused  many  counties  to  invest  their  money 
in  bonds  pending  a  change  in  shipping  conditions.  The 
department  does  not  control  maintenance.  Earth  roads 
are  maintained  principally  by  road-graders  and  drags. 
Labor  is  almost  impossible  to  obtain.  The  department 
consists  of  three  commissioners  and  the  state  highway 
engineer,  Xavier  A.  Kramer,  Magnolia,  Miss. 
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Effective  Concrete  Architecture 
in  New  Viaduct 

Designers  Avoided  Horizontal  Lines — Columns  of 
Cross-Shaped  Section — No  Ornate  De¬ 
tails— Construction  Methods 

SIMPLICITY  of  outline,  and  the  effect  secured  by 
emphasizing  vertical  lines  and  subordinating  hori¬ 
zontal  lines,  distinguish  the  concrete  viaduct  approaches 
of  the  new  Central  Ave.  viaduct  across  the  Kansas 
Liver  in  Kansas  City,  Kan.  Columns  of  cross-shaped 
section  were  used,  all  breaks  of  the  vertical  lines  of  the 
columns  were  avoided,  and  belt-courses,  copings  and  the 
like  were  suppres.sed  so  far  as  possible.  Three  views 
herewith  show  the  result.  The  effect  was  obtained 
without  resort  to  ornamentation  and  involved  no  extra 
cost. 

The  engineers  of  the  structure,  Harrington,  Howard 
&  Ash,  of  Kansas  City,  Mo.,  say  the  following  about 
the  design: 

“VVe  have  tried  to  work  out  a  viaduct  which  would 
be  essentially  a  concrete  structure,  simple  of  design, 
and  not  an  imitation  of  stone  or  brick  structures.  There 
were  no  funds  for  adornment,  and  the  section  of  the 
city  in  which  the  viaduct  is  located  would  not  warrant 
such  ornamentation.  The  structure  is  in  the  vicinity 
of  the  stockyards,  serum  plants,  packing  plant  and  rail¬ 
road  yards.  It  is  intended  to  look  as  if  it  were  built 
of  a  once  plastic  material,  motholithic  and  continuous, 
and  not  made  up  of  separate  units  or  blocks  or  stone. 
The  lines  of  the  longitudinal  girders  and  of  cross-girders 
are  carried  down  the  columns,  so  that  the  columns  might 
appear,  as  they  are,  actual  parts  or  continuations  of 
the  girders  and  beams.  There  is  no  horizontal  line 
breaking  the  column  from  its  base  at  the  ground  sur¬ 
face  clear  up  to  the  top.  Projecting  corners  are 
rounded,  following  the  filleting  usual  in  the  molds  for 
any  poured  material.  The  design  is  an  attempt,  there¬ 
fore,  to  produce  in  a  modest  way  a  structure  pleasing  in 


appearance  and  obviously  suitwl  m  design  for  tbe  ma¬ 
terial  of  which  it  is  obviously  constructed,  without 
slavish  imitation  of  archite<-tural  forms  primarily  de¬ 
signed  for  other  material.” 

The  Central  Avenue  bridge  comprises  three  2.')0  ft. 
riveted  truss-deck  spans,  carrying  two  floors.  The 
lower  deck  reaches  the  ground  surface  at  the  ends  of 
the  bridge,  but  the  upper  has  nearly  2000  ft.  of  viaduct 
approach  on  either  bank.  The  ea.st  approach,  now  com¬ 
plete,  extends  east  in  Central  Ave.  and  south  alongside 
James  St.,  both  of  which  are  main  thoroughfares  of 
the  river  bottoms. 

This  right-angle  arrangement  in  ground  plan,  further 
complicated  by  a  branch  approach  turning  northward 
with  sharp  180°  turn  from  the  portion  along  James  St. 
to  give  an  entrance  on  Central  Ave.,  is  due  to  street- 
traffic  conditions,  railway  track  locations,  and  real-estate 
questions. 

The  east  approach  carries  no  street-car  tracks,  as 
cars  run  along  Central  Ave.  on  an  old  steel  elevated 
viaduct.  The  river  bridge  and  the  west  approach,  how¬ 
ever,  accommodate  a  double-track  line.  Partly  because 
the  tracks  east  of  the  river  are  to  one  side  of  the  new 
roadway  approach,  the  street-car  space  west  of  there 
was  placed  at  one  side  of  and  separated  from  the  road¬ 
way.  The  result  is  that  the  west  approach  has  the 
street-car  space  located  centrally  over  one  of  the  two 
longitudinal  girders,  which  girder  is  used  also  in  place 
of  the  two  inner  track  stringers.  Unsymmetrical  deck 
arrangement  of  another  kind  occurs  on  part  of  the 
east  approach,  where  there  is  a  footwalk  at  one  side 
of  the  roadway,  and  in  consequence  the  loading  on 
main  girders  and  cantilever  brackets  is  different  for 
the  two  sides  of  the  structure. 

In  spite  of  these  and  other  complications  of  arrange¬ 
ment,  symmetry  and  unity  of  external  appearance  are 
preserved  very  successfully.  Unfortunately,  about  half 
of  the  west  approach  was  built  of  steel,  in  the  expecta¬ 
tion  that  the  other  half,  which  was  to  be  paid  for  by  the 
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railways  which  it  crosses,  would  be  built  of  steel,  for 
economy.  But  when,  after  delays  in  calling  for  bids 
on  this  latter  part,  it  was  ready  for  contracting  about 
the  end  of  last  year,  prices  had  shifted  so  greatly  that 
a  concrete  structure  was  cheaper.  On  redesign  the 
contract  was  let  recently  for  completing  the  west  ap¬ 
proach  in  concrete. 

The  spans  of  the  concrete  viaduct  range  from  about 
.‘iO  to  50  ft.,  as  local  conditions  required;  the  normal 
span  is  40  ft.  Columns  are  30  x  36  in.  to  36  x  36  in. 
over  all,  measured  at  the  top,  from  which  point  each 
face  batters  outward  A  in.  per  foot.  The  corners  of  the 
cro.ss-section  are  notched  out  about  6  in.,  making  the 
column  cross-shaped,  as  though  made  of  two  overlapped 
rectangles  about  2  x  3  ft.  These  rectangles  have  con¬ 
stant  width  from  top  to  bottom  of  the  column,  produc¬ 
ing  two  vertical  lines  between  the  outer  battered  lines. 

The  main  girders  are  24 
in.  wide  by  5i  ft.  deep.  The  ]  7 

panel  length  between  floor-  I  . 

beams  averages  10  ft.,  which  I 

distance  is  spanned  by  a  9-in. 

floor  slab.  ||■l|||i|||j|B|l|l|| 

Expansion  the 

occur- 

three  to  four 
apart,  have  upper  and 

each  an- 

chored  into  the  concrete,  with 
a  sheet  of  lead  between.  The  mg 
lead  is  intended  as  means  of  ■H 
adjustment  when  the  girders 
deflect,  and  also  as  means  of 
preventing  rusting  on  setting 
of  the  joint. 

As  one  of  the  views  shows, 
a  very  simple  railing  is  used. 

While  etfective,  it  lacks  all 
effort  at  ornate  effect.  The 
same  avoidance  of  ornament 
is  obvious  throughout  the  de¬ 
sign. 

Methods  of  forming  and 

concreting  are  specialty  worth  notice  because  the  via-  girder  knee-brackets  was  carefully  cut  out  and  put  to- 
duct  is  of  low  cost  and  because  the  surfaces  of  the  con-  gether  in  the  form  shop,  situated  near  the  end  of  the 
Crete  were  left  as  they  came  from  the  forms,  without  viaduct.  The  other  forms  were  built  in  the  field.  They 
any  artificial  finish.  The  form  marks  show  in  close-up  were  supported  on  posts  resting  on  mudsills,  a  post 
view  only.  being  used  at  the  end  of  each  cantilever  beam  and  others 

The  pedestals,  supported  on  Raymond  concrete  piles  as  required  along  the  cross-girders  and  longitudinal 
driven  about  20  ft.  in  fine  sand  (to  a  penetration  of  1  girders.  The  plank  centering  of  the  floor  slab  was  sup- 
in.  in  four  to  six  blows),  were  concreted  by  a  one-bag  ported  on  longitudinal  joists  which  rested  on  vertical 
mixer  driven  by  a  gasoline  engine  and  mounted  on  studs  on  the  sides  of  the  beams.  These  studs  were 
wheels.  This  mixer  w’as  shifted  about  200  ft.  at  a  independent  of  the  verticals  on  the  beam  forms,  .so 
time;  it  discharged  directly  into  wheelbarrows  in  which  that  the  latter  did  not  have  to  be  disturbed  when 
the  concrete  was  wheeled  to  place.  The  crew  consisted  removing  the  beam  forms.  To  prevent  sag  due  to  set- 
of  eight  men  and  handled  about  40  cu.yd.  of  concrete  tlement,  the  girder  forms  were  raised  one-half  inch 
per  day.  With  every  thing  moving  smoothly  this  con-  at  the  middle  above  the  required  elevations;  the  result.s 
creting  crew  could  fill  the  piles  and  pedestals  just  were  very  satisfactory. 

about  as  fast  as  the  piles  could  be  driven,  and  hence  To  give  the  rounded  comers  on  columns,  girders  anti 
worked  continuously  immediately  behind  the  driver.  beams,  a  cove  molding  was  placed  in  the  forms.  This 

After  the  pedestals  were  concreted  the  column  rein-  had  a  radius  of  2  in.  and  was  cut  out  of  1-in.  stuff, 
forcement  was  put  in  place  and  wired  securely  to  the  being  therefore  rather  thin  and  difficult  to  handle, 
dowels  projecting  from  the  pedestal.  This  consists  of  To  prevent  bad  warping  it  was  necessary  to  use  an 
twelve  vertical  bars — three  in  each  face — and  two  sets  unusual  number  of  nails.  Placing  this  molding  properly 


of  tie  bars,  each  spaced  15  diameters  of  the  bar.  A 
light  movable  scaffold  was  used  for  the  erection  of  tho 
column  steel;  in  order  to  allow  adjustment  of  the  n 
inforcement  to  fit  accurately  within  the  forms  the  two 
sets  of  tie  bars  were  wired  to  each  other  only  at  the 
top,  which  could  readily  be  reached  after  the  forms 
were  in  place.  The  column  forms,  set  after  the  stovl 
was  in  place,  were  of  2-in.  tongue-and-grove  lumb(>r 
and  were  the  same  as  would  be  used  for  a  squar.* 
column,  with  the  addition  of  a  beveled  box  in  eaib 
corner  to  make  the  cross  shape.  They  were  built  in 
two  halves  so  that  they  could  readily  be  placed  aroumi 
the  steel,  and  extended  only  up  to  the  beginning  of  the 
knee-bracket  curve.  As  the  viaduct  was  begun  at  the 
lower  end,  it  was  necessary  to  provide  new  forms  for 
each  column,  which  made  the  form  cost  rather  high. 

The  curved  work  of  the  cantilever  beam  bottoms  and 
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around  the  short  curves  at  the  ends  of  the  cantilever 
beams  and  around  the  curves  at  ends  of  girders  and 
cross-girders  was  a  matter  of  only  a  little  practice. 
By  cutting  the  back  and  side  of  the  molding  every  few 
inches  the  carpenters  soon  becjame  expert  and  produced 
a  very  satisfactory  job. 

The  reinforcement  generally  was  assembled  in  place. 
The  steel  for  the  first  few  girders  was  also  assembled 
in  place,  but  as  the  girders  were  deep  and  narrow  this 
was  slow  and  difficult,  and  thereafter  the  girder  rein¬ 
forcement  was  assembled  complete  immediately  above 
the  forms  and  then  lowered  into  place.  This  assembling 
was  done  for  three  or  four  spans,  the  distance  between 
expansion  joints  being  supported  on  joists  spanning  the 
girder  form. 

Usually  the  entire  structure  between  successive  ex¬ 
pansion  joints  (three  or  four  spans)  was  concreted  con¬ 
tinuously.  This  does  not  include  the  columns,  which 
were  filled  up  to  the  beginning  of  the  knee-bracket 
curve  on  the  day  preceding  the  general  concreting. 

The  large  view  herewith  shows  the  tower  which  was 
used  for  pouring  all  concrete.  This  tower,  with  mixed 
and  hoisting  equipment,  was  mounted  on  a  large  sled, 
and  was  moved  alongside  the  structure  as  the  work 
progressed.  Switch  tracks  were  adjacent  to  the  via¬ 
duct  for  much  of  its  length,  and  the  sand  and  rock  could 
therefore  be  delivered  verj'  close  to  the  mixer.  The 
material  was  in  general  shoveled  direct  from  the  cars 
onto  shoveling  platforms  composed  of  old  steel  scrap 
plates;  the  mixer  was  charged  with  barrows,  a  short 
timber  incline  being  moved  along  with  the  sled  to  pro¬ 
vide  an  easy  runway.  Cement  was  stored  in  a  ware¬ 
house  at  one  end  of  the  viaduct  and  hauled  by  wagon  to 
the  mixer. 

The  coat  of  the  new  bridge  comprises  the  following 
items:  River  bridge,  $320,000;  east  approach  and 


alterations  to  old  street -car  viaduct,  $lt)8,000;  steel 
portion  of  west  approach  (700  ft.),  $112,000;  concrete 
portion  of  west  approach,  about  $250,000.  The  total 
cost  thus  will  be  about  $850,000. 


The  east  approach  is  by  far  the  lowest  in  cost  per 
foot,  because  it  carries  only  a  30-ft.  roadway  and  a  6-ft. 
sidewalk.  For  this  part  the  unit  costs  are: 
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$83  53 


The  extreme  we.sterly  part  of  the  structure,  that  which 
is  now  under  contract,  is  being  paid  for  jointly  by  the 
city  of  Kansas  City,  Kan.,  and  the  railways  whose 
tracks  are  crossed  by  the  viaduct.  All  of  the  approaches 
east  of  this  part,  including  the  river  bridge,  were  paid 
for  by  Wyandotte  County, 


Expansion  Joints  Found  Necessary  in 
Concrete  Revetment 


CONCRETE-SLAB  bank  protection  on  the  Mi.ssouri 
River  buckled  because  of  the  absence  of  expansion 
joints  at  right  angles  to  the  shore  line.  In  later  work 
along  the  same  section  of  improvement  J-in.  expansion 
joints  were  provided  every  50  ft.  along  the  paving. 

The  revetment  comprises  a  willow  brush  mattress  86 
ft.  wide,  under  water  and  extending  up  the  bank  to  a 
p>oint  6  ft.  landward  of  the  low-water  line,  a  pavement 
of  2  X  2-ft.  precast  concrete  slabs  4-in.  thick  on  a  10-ft. 
width  at  the  low-water  mark,  and  cast-in-place  pavement 
of  8  X  8-ft.  slabs  4  in.  thick  on  the  upper  part  of  the 
bank.  The  small  slabs  were  molded  with  loop  inserts 
of  3-in.  galvanized  sand,  by  which  the  blocks  were  fa.st- 
ened  together  to  make  a  flexible  mat.  The  8  x  8-ft. 
slabs  were  cast  in  alternate  8-ft,  strips  running  up  the 
bank.  In  concreting  these  strips,  joints  parallel  to  the 
shore  were  made  by  setting  plastering  laths  between  the 
curb  boards  set  along  the  sides  of  the  strip;  as  soon 
as  the  concrete  was  in  place  and  smoothed  off  the  joints 
were  cut  through  do3vn  to  the  laths  with  a  roller  cutter. 
The  second  set  of  strips,  between  those  first  concreted, 
required  no  forms,  the  concrete  being  simply  placed 
against  the  finished  pavement,  this  forming  construc¬ 
tion  joints,  but  without  space  for  expansion. 

The  work  described  was  done  in  the  season  of  1912, 
and  during  the  hot  weather  of  1913  the  pavement 
buckled  up  at  about  1000  ft.  intervals.  It  was  necessary 
to  cut  the  joints  at  the  buckles  to  let  the  slabs  settle 
down  to  their  original  positions. 

G.  C.  Haydon,  assistant  engineer,  who  described  the 
work  in  the  March-April  number  of  “Professional 
Memoirs”  of  the  Engineer  Corps,  U.  S.  Army,  gives  the 
cost  of  the  revetment  work  on  three  different  sections, 
7000  to  12,000  ft.  long,  as  $7.58  to  $8.13  per  lineal 
foot.  This  includes  wire-mesh  reinforcement  in  the 
8  X  8-ft.  slabs.  Since  the  1916  season,  however,  this 
reinforcement  has  been  omitted,  as  it  is  believed  to  be 
unnecessary. 


Cost  Curve  of  Highway  Maintenance  Has 
Well-Defined  Minimum 


WHILE  the  State  Roads  Comn>ission  of  Maryland  points  where  the  records  of  the  patrolmen  are  in  ques- 
has  always  been  reluctant  to  state  the  cost  of  tion.  Traffic  records  are  thus  obtained  for  certain  definite 
maintaining  roads  per  ton-mile  per  year  for  any  par-  points  on  the  state  highway  system.  In  the  study  of  the 
titular  sti-etch  of  highway,  the  averages  for  1916,  cover-  wear  suffered  by  the  road  due  to  the  traffic  indicated  by 
ing  the  variegated  types  of  road  throughout  the  state  the  count,  bench  marks  were  established  at  either  side 
as  well  as  varying  traffic  densities,  are  susceptible  to  of  the  road  at  these  points.  These  bench  marks  are 
analysis  in  such  a  way  that  some  interesting  facts  be-  established  and  two  pipes  are  driven  to  the  same  eleva- 
come  apparent.  For  instance,  irrespective  of  the  type  tion,  one  at  either  side  of  the  road.  By  stringing  a  light 
of  tire  u.sed  upon  the  vehicle,  the  minimum  cost  per  ton-  line  with  a  weight  at  either  end  across  these  pipes,  meas- 
mile  runs  about  $0.001 — although  the  density  of  traffic  urements  could  be  taken  to  the  road  surface  by  means  of 
resulting  in  a  maintenance  cost  of  this  amount  varies  a  foot  rule,  and  are  recorded  for  each  2  ft.  across  the 
from  250  tons  per  12-hour  day,  if  hauled  on  steel  or  road’s  width. 

hard-rubber  tires,  to  as  high  as  900  tons  per  12-hour  day  When  these  measurements  first  were  taken  no  atten- 
if  carried  on  pneumatic  tires.  While  the  exact  Indus-  tion  was  paid  to  the  air  temperature  or  other  possible 
trial  and  economic  significance  of  these  figures  is  some-  causes  of  variations  in  elevation.  But  in  some  cases  it 
what  veiled  because  of  the  fact  that  the  pneumatic  tire  was  found  that,  after  additional  surfacing  had  been  put 
traffic  is  preponderantly  that  of  passenger  or  pleasure  on,  the  elevation  of  the  road  surface  was  lower  than  was 
automobiles,  the  indications  can  be  safely  used  in  select-  indicated  by  previous  reading.  A  study  showed  that 
mg  the  type  of  construction  and  predicting  the  probable  temperature  and  other  atmospheric  changes  had  a  ma- 
cost  of  maintenance  when  building  new  or  improving  terial  effect  on  the  elevation  of  all  types  of  road  surfac- 
old  highways.  ing.  So  at  the  present  time  thermometers  are  furnished 

For  many  years  Maryland  has  been  employing  the  to  each  observer,  and  the  reading  is  noted  on  the  data 
patrol  sy.stem  of  maintenance.  While  experiments  have  sheet  along  with  a  brief  description  of  the  general  at- 
been  made  with  the  gang  system  and  while  even  now  the  mospheric  conditions.  While  no  conclusive  data  have 
gang  is  u.sed  to  supplement  the  patrol  system,  the  uni-  as  yet  been  gathered  and  while  no  definite  conclusions 
versal  use  of  this  latter  method  has  given  the  roads  com-  can  at  present  be  stated,  it  is  felt  that  there  is  a  chance 
mission  an  ideal  agency  through  which  to  accumulate  that  this  method  will  result  in  a  usable  basis  of  corn- 
data  of  the  character  necessary  for  road  design  on  a  parison  between  traffic  density  and  road  wear, 
thorough  engineering  basis.  For  the  .state  patrol  men  So  far  it  seems  quite  certain  that  bituminous  mats 
not  only  count  traffic  but  also  make  measurements  of  suffer  little  wear.  On  the  other  hand  a  good  deal  of  in¬ 
road  wear.  At  first  each  patroi'man  made  a  traffic  record  ternal  wear  seems  to  result  from  the  passage  of  traffic 
of  his  own  section — at  one  ph 
next.  The  results  of  this  hap¬ 
hazard  arrangement  were  in¬ 
significant  and  let!  to  the  es¬ 
tablishment  of  pjermanent 
places  on  the  sections  where 
traffic  counts  should  be  taken. 

Furnished  with  a  printed 
traffic  sheet,  a  patrolman  with 
only  an  ordinary  amount  of 
intelligence  can  keep  accurate 
records. 

Supplementing  these  re¬ 
ports,  another  employee  of 
the  roads  commission  goes 
about  from  place  to  place 
wherever  the  patrolmen’s  re¬ 
ports  indicate  variations 
which  cannot  readily  be  ex¬ 
plained.  In  most  cases  this 
man  will  find  it  necessary'  to 
take  a  day’s  count  at  the 
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seems  to  grind  together  the  stones  of  the  macadam 
crust. 

Digressing  for  a  moment  from  the  main  subject  of 
this  paper,  I  would  like  to  mention  that  the  roads  com¬ 
mission  intends  in  the  near  future  to  build  a  macadam 
road  in  the  construction  of  which  each  item  will  be 
weighed.  For  instance,  the  limestone  base  will  be  care¬ 
fully  weighed  and  covered  with  a  layer  of  traprock, 
which  will  be  weighed,  and  bound  together  with  screen¬ 
ings  whose  weight  also  will  be  known.  After  a  year  or 
so  of  use,  the  road  will  be  taken  up  and  the  several  types 
of  material  entering  into  its  construction  will  be 
weighed  again  and  the  loss  or  change  in  weight  deter¬ 
mined.  This  should  give  a  fair  indication  of  the  yearly 
internal  wear. 

Such  in  brief  have  been  and  are  the  attempts  to  de¬ 
termine  by  direct  measurements  the  wear  which  results 
from  a  measured  volume  of  traffic.  In  the  analyses 
which  have  been  made  of  the  cost  per  ton-mile  per  year 
the  actual  cost  of  maintenance,  as  shown  by  budget 
and  balance,  has  been  used.  This  has  been  considered, 
of  course,  against  the  indications  of  the  traffic  counts. 

Three  Classifications  Employed 

In  studying  the  density  of  traffic,  three  classifications 
have  been  employed:  Horse-drawn  vehicles,  or  those 
with  iron  tires  or  treads;  pneumatic-tired  vehicles;  and 
vehicles,  mostly  motor  trucks,  equipped  with  solid-rub¬ 
ber  tires.  Of  course  the  weights  of  the  vehicles  in  the 
several  classes  are  roughly  determined,  mainly  through 
experience  and  observation,  and  these  weights  com¬ 
bined  with  the  classification  according  to  the  nature  of 
the  contact  between  vehicle  and  road  have  resulted  in 
data  which  should  allow  a  fair  prediction  of  what  main¬ 
tenance  should  cost,  and  how  much  material  should  be 
put  upon  the  road  each  year  to  carry  a  certain  volume 
and  classification  of  traffic.  Knowing  this  in  advance,  it 
should  be  possible  some  day  to  so  provide  maintenance 
that  a  road  would  never  be  worn  out,  strictly  speaking, 
but  would  be  brought  back  during  the  year  to  a  condi¬ 
tion  closely  approximate  to  that  in  which  it  was  at  the 
time  of  its  con.struction.  While  the  matter  of  inter¬ 
nal  wear  figures  in  this  in  a  way  which  cannot  be  defi¬ 
nitely  stated  at  this  time,  it  seems  probable  that,  by 
strengthening  weak  spots  and  installing  tile  drains  and 
other  drainage  facilities  where  moisture  conditions 
seem  bad,  at  some  near  date  the  matter  of  road  main¬ 
tenance  will  be  put  on  a  strictly  scientific  basis. 

Although  I  said  at  the  beginning  of  this  article  that 
the  roads  commission  was  loath  to  give  particular  data 
on  a  specified  road  in  terms  of  maintenance  cost  per  ton- 
mile  per  year,  perhaps  a  few  instances  which  have  been 
checked  up  to  eliminate  or  weight  variations  will  be  in¬ 
dicative  of  the  general  character  of  information  re¬ 
sulting  from  this  study. 

The  road  from  Belair  to  Kingsville  carries  a  horse- 
drawn  traffic  of  .about  50  tons  per  day,  a  truck  traffic  of 
150  tons  per  day,  while  the  pneumatic-tired  vehicles 
probably  total  about  400  tors  per  day.  As  may  be  seen, 
the  amount  of  traffic  is  small,  yet  because  this  road  is  in 
a  hilly  country  and  the  shoulders  are  hard  to  main¬ 
tain  it  costs  0.6  of  a  cent  per  ton-mile  per  year,  although 
the  roadway  is  only  14  ft.  wide. 


Another  instance  is  a  road  in  St.  Mar>’’s  County,  built 
of  gravel  and  carrying  very  little  traffic.  Yet  several 
heavy  rains  resulting  in  washouts  ran  the  maintenance 
costa  to  the  same  figure  as  that  in  the  road  previously 
mentioned,  that  is,  0.6  of  a  cent  per  ton-mile  per  year. 
Considering  the  use  that  the  people  get  out  of  this 
road,  it  is  a  very  extensive  bit  of  work  in  spite  of  its 
low  first  coat. 

A  road  which  is  subject  to  a  fairly  heavy  traffic  leads 
from  Baltimore  to  Frederick  and  on  into  the  mountains. 
Between  Baltimore  and  Frederick  there  is  heavy  traffic, 
mainly  consisting  of  automobiles  and  heavy  horae-dniwn 
vehicles — solid-tire  traffic  being  small.  There  are  two 
motor  trucks  running  over  it  carrying  freight  on  one  of 
the  Public  Service  Commission’s  franchi.ses,  but  in  gen¬ 
eral  there  is  not  a  heavy  automobile-truck  traffic  on  this 
section.  In  .some  of  the  mountainous  sections  there  is 
scarcely  any  horse-drawn  traffic,  but  traffic  of  other 
types  runs  to  a  fairly  high  figure — the  automobiles  total¬ 
ing  400  to  500  tons  per  mile  per  12-hour  day.  The  main¬ 
tenance  cost  on  this  road  is  fairly  low,  amounting  to 
only  0.2  of  a  cent  per  ton-mile  per  year. 

The  cost  of  obtaining  data  of  this  nature  may  seem 
high  in  the  aggregate,  but  when  it  is  considered  that  it 
amounts  only  to  about  $3  per  mile  per  year,  the  sum  is 
practically  negligible  in  view  of  the  value  of  the  in¬ 
formation  resulting  from  it.  One  of  the  results  of  this 
accumulation  of  information  is  shown  on  the  accom¬ 
panying  cut.  While  no  detailed  explanation  of  the  curve 
seems  necessary,  it  is  interesting  to  call  attention  to  the 
fact  that  the  pneumatic-tired  traffic  as  it  increases  in 
vofume  is  not  a  serious  proposition  as  far  as  main¬ 
tenance  is  concerned.  On  the  other  hand,  the  hard-tire 
traffic  becomes  a  very  serious  matter  after  its  volume 
exceeds  1000  tons  per  mile  per  day.  A  realization  of  the 
significance  of  this  factor  has  caused  restrictions  as  to' 
the  weight  and  width  of  tires  to  be  incorporated  in  the 
motor-truck  legislation  of  Maryland. 

It  is  interesting  to  note  in  this  connection  that  be¬ 
cause  of  the  reduced  speeds  enforced  when  a  motor 
vehicle  is  equipped  with  hard-rubber  tires,  quite  a  num¬ 
ber  of  concerns  and  individuals  have  been  experiment¬ 
ing  with  pneumatic  tires  in  order  that  they  may  be  en¬ 
abled  to  gain  that  increa.sed  use  of  the  truck  which 
would  be  possible  if  the  maximum  .speed  of  35  miles 
per  hour,  which  is  allowed  with  pneumatic  tires,  can 
be  maintained  as  a  working  schedule. 

Shorten  Lincoln  Highway  in  Illinois 

A  IJ-mile  cut-off  on  the  Lincoln  Highway  route  near 
Elmhurst,  Ill.,  will  save  about  one  mile  in  the  25-miIe 
stretch  between  Chicago  and  Wheaton,  and  will  make  a 
30-mile  run  without  a  turn.  This  will  cost  $10,000  for 
grading,  $12,600  for  bridges  and  culverts,  and  $30,000 
for  18-ft.  concrete  paving.  The  principal  structure  will 
be  a  concrete  bridge  with  five  50-ft.  arch  spans.  Work 
on  this  cut-off  has  been  approved  by  the  United  States 
Government  and  it  is  to  be  completed  this  spring.  A 
wooded  tract  of  80  acres  through  which  the  road  passes 
has  been  purchased  by  DuPage  County  for  $16,000  as  a 
forest  reserve.  A.  L.  Webster  is  engineer,  and  E.  L. 
Gates  is  county  superintendent  of  highways. 
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Tests  To  Determine  Pressures  Due 
to  Hydraulic  Fills 

Stability  of  Dikes  Against  Thrust  of  Clay  Core  May 
Be  Measured  by  Method  Tried  Out 
Experimentally 

By  a.  W.  Coi.dbf.ck 

Knfrineer  of  TostH.  Ofllco  of  I’ulilir  UoadH  und  KnKlneer- 

iiiK,  WaNhinKton,  D.  C. 

PRESSURES  in  the  interior  of  hyHraulic-fill  earth 
dams  have  hitherto  been  indeterminate,  although 
the  partial  failures  of  the  Necaxa  and  Calaveras  dams 
have  shown  the  measurement  of  such  pressure  to  be 
most  necessar>'.  The  Miami  Conservancy  District, 
which  contemplates  the  construction  of  five  large  hy¬ 
draulic-fill  dams,  reco."ni7ed  the  necessity  for  knowledge 
of  this  character  and  the  cotiperation  of  the  Department 
of  Agriculture  was  requested,  utilizing  the  soil  pressure 
measuring  apparatus  developed  in  the  Office  of  Public 
Roads  and  Rural  Engineering.  Preliminary  results 
from  the  tests  indicate  that  such  a  method  of  measure¬ 
ment  may  be  developed. 

In  order  to  gain  preliminary  information  on  pres¬ 
sures  due  to  hydraulic  fills,  a  laboratory  test  on  a  large 
scale  was  outlined.  In  brief,  the  scheme  consisted  in 
filling  a  standpipe  with  finely  divided  clay  in  the  same 
way  that  the  core  of  a  hydraulic-fill  dam  is  placed.  The 
horizontal  and  vertical  pressures  were  then  to  be  meas¬ 
ured  at  various  heights  in  the  standpipe,  so  as  to  ob- 
lain  an  idea  of  the  pressure  in  the  core  of  a  dam  at 
various  stages  of  the  fill.  Moreover,  it  was  proposed  to 

_  _ _  use  this  test  to  try  out 

A  the  soil  pressure  appar- 

_  atus  for  its  ability  to 

J\  function  over  long  peri- 

ods  under  the  very  wet 
conditions  existing  in  a 
r  hydraulic  fill. 

A  standpipe  w-as  erect- 
ed  at  Arlington  Experi- 
mental  Farm.  It  is  com- 
wJBjRM  posed  of  four  lengths  of 

flanged  pipe,  30-in.  in  di- 
ameter  and  41.35  ft.  in 
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height.  On  the  ground  near  the  bottom  of  the  stand 
pipe  was  placed  a  shallow  galvanized  steel  pan  about  s 
ft.  in  diameter  and  2  ft.  deep.  This  was  used  for  mixinc 
the  sand-clay  filling  material  with  water  so  that  it  could 
be  pumped  into  the  standpipe.  For  this  purpose  a  hand- 
driven  double-force  pump  was  used.  The  method  of  pro¬ 
cedure  in  filling  was  to  place  from  30  to  60  shovelfuls  of 
sand-clay  in  the  mixing  pan,  fill  the  pan  with  water,  al¬ 
low  it  to  stand  over  night,  mix  it  thoroughly  on  the  fol¬ 
lowing  day,  then  pump  the  muddy  water  into  the  stand¬ 
pipe.  At  intervals  of  three  minutes  hydrometer  read¬ 
ings  were  taken  on  samples  of  the  stream  entering  the 
standpipe  to  furnish  an  index  of  the  weight  of  solids 
pumped.  The  entering  stream  was  impinged  on  a  battle 
board,  thus  breaking  it  up  into  a  coarse  spray  and  pre¬ 
venting  the  disturbance  of  the  clay  already  deposited. 
On  the  following  day  the  clear  water  above  the  settled 
clay  was  drawn  off  except  for  about  tw'o  feet,  and  addi¬ 
tional  muddy  water  w'as  then  pumped  in  and  again  al¬ 
lowed  to  settle  over  night.  This  operation  was  repeated 
day  after  day,  pressure  readings  being  taken  with  the 
buried  pressure  cells.  Holes  in  the  standpipe  were  pro¬ 
vided  at  intervals  of  one  foot,  from  which  samples  of 
the  filling  material  could  be  drawn  when  desired. 

The  device  used  for  measuring  the  pressures  in  the 
pipe  is  that  already  employed  by  the  Office  of  Public- 
Roads  and  Rural  Engineering  for  measuring  the  dis¬ 
tribution  of  pressures  through  earth  fills  and  back  of 
retaining  walls,  and  described  in  the  1917  Proceedings 
of  the  American  Society  for  Testing  Materials  in  a 
paper  by  the  writer.  Briefly,  the  scheme  of  pressure 
measurement  with  this  apparatus  consists  of  the  equi¬ 
libration  of  the  earth  pressure  acting  on  a  .sensitive  cell 
by  means  of  air  pressure  within  the  cell,  detection  of  the 
in.stant  of  equilibration  by  the  breaking  of  electrical 
contact  within  the  cell,  and  reading  the  air  pressure 
within  the  cell  at  that  instant  by  means  of  an  accurate 
pressure  gage.  Details  of  the  cell  that  is  buried  in  the 
earth  and  of  the  indicating  instrument  at  the  surface  of 
the  earth  are  shown  in  accompanying  drawings. 

In  this  series  of  tests  a  special  method  was  used  of 
making  the  air  pipe  connections  from  the  cell  in  the 
fill  to  the  indicating  instrument  at  the  top  of  the  stand¬ 
pipe.  In  former  pressure  measurements  in  dry  fills  a 
single  line  of  air  pipe  was  used.  If  water  should  col¬ 
lect  in  a  cell  having  a  single  air  connection,  there  is  no 
way  of  detecting  that  fact,  nor  can  a  correction  be  made 
to  the  pressure  reading  to  compensate  for  ils  presence. 
For  this  reason  a  double  line  of  pipe  was  employed  in  the 
present  experiments.  By  removing  the  screw  plug  at 
the  end  of  one  of  the  pipes  and  pumping  air  from  the  in¬ 
dicating  box  to  the  cell,  the  presence  of  water  in  the 
cell  will  be  shown  immediately  by  the  air  pressure  gage 
in  the  indicating  box,  the  reading  being  equal  to  that 
of  the  water  column  in  the  pipe  connections.  The  air 
pressure  in  the  small  pipe  forces  any  water  that  might 
be  present  up  into  the  outlet  pipe  and  holds  it  there, 
thus  eliminating  its  effect  on  the  pressure  readings.  By 
the  use  of  this  device,  correct  readings  of  pressure  may 
be  obtained  whether  a  small  amount  of  water  is  pres¬ 
ent  in  the  air  line  or  not. 

In  one  of  the  views  is  shown  the  method  of  suspend¬ 
ing  the  pressure  measuring  cells  in  the  standpipe.  It 
was  thought  advisable  to  permit  the  cells  to  sink  gradu- 


ally  as  the  fill  settled  so  that  interference  with  its  free 
settlement  would  be  as  small  as  possible.  To  accomplish 
this  object,  all  cells  were  hunt?  over  pulleys  and  counter- 
weighted  sufficiently  to  hold  them  in  suspension.  In  the 
view  is  shown  also  the  indicating  part  of  the  instrument 
with  its  pipe  and  electrical  connections.  The  cells  for 
measuring  lateral  pressure  were  placed  at  intervals  of  5 
ft.,  beginning  one  foot  above  the  bottom  of  the  stand¬ 
pipe,  while  at  the  6-ft.  and  16-ft.  levels,  cells  for  read¬ 
ing  vertical  pressures  were  installed. 

The  pressure  readings  thus  far  obtained  are  best 
.seen  by  a  typical  set  of  curves  given  herewith.  The 
circles  indicate  lateral  pressures,  and  the  crosses  verti¬ 
cal  pressures.  The  curves  show  the  level  of  the  mud  line 
and  water  level  as  determined  from  plugged  holes  in  the 
standpipe  spaced  at  one  foot  intervals.  The  pressures 


of  the  material  at  various  heights  in  the  pipe  on  Aug. 
13  and  Sept.  4,  1917. 

The  material  at  the  bottom  of  the  standpipe  had  not 
reached  a  .solid  state  when  the  aliove  samples  were 
taken,  and  spurted  out  of  the  opening  readily.  It  is  to 
be  anticipated  that  as  more  clay  is  deposited  in  the  pipe 
and  settles  down  the  material  at  the  bottom  will  be¬ 
come  more  and  more  compacted,  the  water  lieing  forced 
to  the  top.  Finally  a  solid  mass  of  clay  will  form  at 
the  bottom,  and  the  lateral  pressure  exerted  by  it  should 
be  considerably  decreased.  When  the  clay  reaches  this 
stage,  the  pressure  readings  then  taken  will  be  of  con¬ 
siderable  value  from  the  .standpoint  of  the  builder  of 
hydraulic  dams. 

The  results  thus  far  obtained  are  u.seful  in  indicating 
what  pressures  to  expect  from  hydraulic  fills  of  this 
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THESE  ClTnVES  ARE  TYPICAL  OP  THO.SE  MADE  I.V  TESTI.VO  CLAY  PUE.S.SUUE  IN  THE  TANK 

1  and  2 — Clay  fill  up  to  level  of  shaded  part,  with  oh‘ar  water  aI)OVe.  Curve  No.  3 — Clay  fill  u|)  to  level  of  shaded 

line,  with  muddy  water  above 


height,  composed  of  material  such  as  used  in  these  ex¬ 
periments,  and  the  results  should  apply  to  all  such  fills 
whether  back  of  walls  or  dams,  on  top  of  culverts  and 
conduits,  or  in  tanks.  Above  all,  the  results  seem  to 
point  to  the  reliability  of  the  measuring  apparatus  for 
accurately  measuring  the  pressures  in  such  fills.  In  view 
of  the  fact  that  the  cells  function  just  as  sensitively 
now  as  on  the  day  they  were  buried  in  the  fill,  it  would 
seem  that  they  could  very  well  be  employed  as  a  field 
apparatus  for  controlling  the  rate  of  construction  and 
shape  of  cross-section  of  hydraulic-fill  dams. 

It  has  been  pointed  out  that  hydraUlic-fill  dams  are 
subject  to  failure  during  construction  due  to  the  great 
lateral  pressure  exerted  by  the  more  or  less  liquid  cen¬ 
tral  core  on  the  side  walls.  When  this  pressure  exceeds 
the  resistance  of  the  side  walls  against  sliding,  failures 
occur  such  as  befell  the  Neeaxa  and  Calaveras 
dams.  It  would  seem  to  the  writer  that  the  safety  of 
any  hydraulic-fill  dams  may  be  ascertained  during  its 
construction  in  the  following  manner: 

As  the  dam  is  being  constructed,  soil  pressure  indicat¬ 
ing  cells  could  be  buried  in  the  fill  in  cross-section  of  the 
dam,  as  in  one  of  the  drawings  herewith.  Let  it  be  sup¬ 
posed  that  we  wish  to  investigate  the  safety  of  a  cer- 


are  indicated  by  the  abscissas,  and  heights  of  fill  by 
ordinates.  Consider,  for  illustration,  the  curves  of  Aug. 
20.  The  first  pressure  readings  taken  on  that  day  are 
shown  in  Curve  1,  there  then  being  about  16  ft.  of  soft 
mud  of  varying  specific  gravity  in  the  bottom  of  the 
tank  with  clear  water  above  up  to  a  total  height  of  about 
27  ft.  After  the  pressure  readings  were  taken  the  clear 
water  level  was  reduced  to  a  height  of  about  17  ft.  9 
in.  or  a  little  less  than  2  ft.  above  the  mud  line  as  shown 
on  Curve  2.  Muddy  water  having  a  specific  gravity 
of  1.065  was  then  pumped  in  the  standpipe  up  to  a 
height  of  not  quite  28  ft.  and  again  readings  were  taken 
as  shown  on  Curve  3.  The  foregoing  procedure  is  typi¬ 
cal  of  the  method  of  filling  and  taking  readings  on  the 
tank  from  day  to  day. 

Readings  and  pumping  have  been  continued  in  this 
way  intermittently  for  a  period  of  more  than  four 
months  and  the  mud  line  has  been  rising  with  a  corre¬ 
sponding  increase  of  pressure  readings.  There  is  a  very 
noticeable  difference  in  the  consistency  of  the  mud  from 
top  to  bottom,  that  at  the  top  being  quite  liquid  and 
that  at  the  bottom  being  more  viscous  as  determined  by 
samples  removed  through  openings  in  the  side  of  the 
standpipe.  The  accompanying  table  shows  the  character 
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magnitude  such  an  investigation  is  almost  a  necessity 
for  assuring  safe  yet  economical  construction.  Tin* 
pressure  cells  after  having  served  their  purpose  during 
construction  would  necessarily  remain  buried  in  the 
dam  and  would  be  lost.  Their  cost  per  dam,  however, 
would  probably  not  exceed  $500,  and  this  would  be  neg¬ 
ligible  when  compared  with  the  total  cost  of  the  dam. 
but  the  benefits  of  safety  and  economy  to  be  derived 
from  their  use  would  warrant  a  much  larger  expendi¬ 
ture. 
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War  Aids  Scotch  Ship  Canal  Platt 

strategic  advantages  made  prominent  by  present  w’ar 
conditions  have  brought  strong  support  to  the  old  proj¬ 
ect  for  a  British  ship  canal  across  the  lower  part  of 
Scotland,  connecting  the  Forth  on  the  east  with  the 
Clyde  on  the  west.  This  would  afford  direct  communi¬ 
cation  between  the  North  Sea  and  the  Atlantic,  avoid¬ 
ing  the  long  passage  around  the  north  of  Scotland. 
When  the  canal  was  proposed  for  commercial  purposes 
there  was  no  general  support  for  the  project,  but  condi¬ 
tions  now  are  verj'  different. 

Two  general  routes  are  proposed:  One  of  these  is  72 
miles  long,  with  40  miles  of  canal  proper,  the  remainder 
of  the  distance  being  through  Loch  Lomond  and  other 
natural  w’aterways.  The  other  route  is  only  50  miles  in 
length,  but  is  in  canal  for  nearly  its  entire  length. 
Estimates  of  cost  are  $190,000,000  and  $260,000,000, 
respectively.  It  is  proposed  to  provide  for  a  depth  of 
45  ft.  of  w’ater  and  a  minimum  width  of  150  ft.  at  the 
water  level  Locks  are  required  at  the  ends  only.  In 
order  to  provide  for  the  largest  warships  these  are  de¬ 
signed  to  be  larger  even  than  those  of  the  Panama  Canal. 
They  will  be  double,  with  a  smaller  commercial  lock 
alongside  the  main  lock.  The  latter,  or  warship  locks, 
will  be  1200  ft.  long  between  inner  gates,  1440  ft.  be¬ 
tween  outer  gates,  130  ft.  wide  and  with  45  ft.  of  water 
on  the  sills,  requiring  gates  75  ft.  high.  The  commercial 
locks  will  be  600  and  740  ft.  long  between  inner  and 
outer  gates,  and  80  ft.  wide,  with  40  ft.  of  water  on 
the  sills. 

The  present  north  basin  will  be  duplicated  by  a  new 
south  basin  connecting  with  the  tidal  or  open  basin. 
This  will  have  four  docks  3300  ft.  long  and  500  to 
656  ft.  wide,  besides  a  pier  3600  ft.  long  and  800  ft. 
wide.  The  south  basin  will  have  three  drydocks  650 
to  1150  ft.  long,  capable  of  taking  the  largest  steam¬ 
ships.  Four  drydocks  330  and  525  ft.  in  length  will  be 
built  at  the  north  basin,  and  all  existing  basins  will  be 
dredged  to  increase  their  depth  about  7  ft.  As  a  whole, 
the  new  works  will  add  about  10  miles  of  dock  frontage 
for  ships.  The  works  for  this  immense  port  were 
described  in  Engineering  News  of  Sept.  19,  1912,  pp. 
522-524.  Among  extensive  works  planned  in  England 
are  large  docks  or  open  basins  without  locks,  at  Ply¬ 
mouth.  While  these  must  be  of  a  much  greater 
depth  than  if  locks  were  used,  it  is  considered  that  the 
advantage  of  a  port  open  at  all  times  will  warrant  the 
additional  expense.  The  City  of  Bristol  proposes  a  sec¬ 
ond  extension  or  branch  of  the  Royal  Edward  dock  at 
Avonmouth,  giving  nearly  a  mile  of  additional  dock 
front,  at  a  cost  of  $6,625,000. 
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tain  section  of  the  dam,  .4a  Bh.  Assume  that  the  dam 
has  now  reached  a  height  as  shown  by  the  dotted  line. 
The  pressure  acting  on  the  core  side  of  the  section  is 
that  indicated  by  the  curve  Bbp.  That  on  the  outer  wall 
side  of  the  section  by  Aao.  The  difference  between  the 
areas  of  these  two  curves  represents  the  total  pressure 
tending  to  slide  the  particular  section  under  investiga¬ 
tion  along  the  plane  A  —  B.  The  force  resisting  the 
.sliding  is  the  force  of  friction  acting  on  this  plane  over 
a  width  of  one  inch  By  taking  samples  of  the  filling 
mjfterial  laboratory’  tests  can  be  made  very  simply  to  de¬ 
termine  the  coefficient  of  friction.  The  weight  of 
.samples  of  the  material  can  be  obtained,  from  which 
the  force  of  friction  is  readily  calculated.  Such  samples 
can  be  procured  w'ith  the  use  of  an  augur  from  pipes 
placed  at  the  proper  depth  in  the  dam  during  construc¬ 
tion  and  lengthened  as  the  height  of  the  dam  increases. 

In  the  same  way  the  safety  of  different  sections  in 
the  cross-section  of  the  dam  may  be  investigated,  and 
an  analysis  of  such  pressure  readings  and  friction  tests 
would  indicate  to  the  engineer  how  he  should  proceed 
with  the  filling  material  to  prevent  slippage.  It  is  be¬ 
lieved  that  in  the  building  of  a  hydraulic-fill  dam  of  any 
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Steel  Roof  Trusses  Are  Designed  as  Elastic  Arches 

Both  Graphical  and  Analytical  Methods  Employed  in  Stress  Analysis  —Arch  Without 
Hinge-Pins  Is  Adopted  Mainly  for  Good  Appearance 


By  W.  Stuart  Tait 

Clilff  KnKin»“»?r,  Tait  KiiKiii«‘*‘rliiK  t'o  .  t'liIrtiKo 

A  STEEL  arch  of  unusual  design  forms  the  roof  of  a  midway  between  the  center  and  the  haunch.  On  account 
natatorium  recently  erected  in  Moline,  Ill.  Since  the  of  this  a  very  precise  analysis  of  the  stresses  was  re¬ 
steel  members  of  the  roof  are  left  exposed  it  was  de-  quired,  and  it  was  therefore  decided  to  use  the  method 
sirable  to  provide  a  structural  member  of  good  lines  of  design  worked  up  by  A.  C.  Janni,  C.  E.,  and  presented 
and  of  lattice  form.  It  was  therefore  decided  to  design  to  the  Western  Society  of  Engineers  in  January,  1913. 
the  trusses  as  elastic  arches  without  pin  connections.  This  method  is  a  graphical  analysis  and  the  various 
The  drawing  shows  the  design  resulting  from  this  treat-  graphs  are  shown  in  the  drawing.  In  addition  to  mak- 
ment.  ing  this  graphical  solution,  the  results  were  checked 

It  will  be  noticed  that  the  foundations  are  placed  by  the  analytical  solution  given  in  “Modern  Framed 
2  ft.  2  in.  off  center  from  the  center  of  the  columns.  Structures”  by  Johnson,  Bryan  and  Turneaure. 

This  was  done  to  bring  the  center  of  the  footing  at  Since  this  method  of  design  is  not  one  in  general 
the  center  of  pressure,  combining  the  direct  load  with  use  the  various  steps  and  graphs  will  be  explained, 
the  arch  thrust.  The  connection  between  the  columns  The  first  step  is,  of  course,  to  estimate  the  dead  loads, 
and  this  foundation  was  designed  to  take  the  bending,  and  calculate  the  live  and  wind  loads  at  the  various 
and  it  will  be  noticed  that  three  IJ-in.  bolts  are  provided  intersections  of  the  lattice  members.  On  account  of  the 
in  each  side  of  the  foundation  pier  for  this  purpose.  It  fact  that  lattice  members  between  points  4  and  8  were 
was,  of  course,  necessary  to  place  these  bolts  on  the  very  nearly  parallel  two  bays  only  were  considered  in 
inside  only,  but  for  practical  reasons  they  were  used  the  first  graphical  analysis  between  these  points  and 
on  both  sides.  The  lines  of  the  arch  desired  required  calculatiohs  were  later  made  to  provide  for  the  intro- 
a  relatively  small  depth  of  member  at  a  point  about  duction  of  four  bays  between  points  4  and  8. 
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STEEL  ARCH  ROOF  TRL'S.S  FOR  XATATORIUM  IS  CONTINUOU.S  ELASTIC  STRUCTl^RE  TO  BASE  OF  FOOTINGS 
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In  the  next  step  the  elastic  function — termed  the 
elastic  weight  by  Janni — for  each  of  the  chord  members 
was  calculated.  On  the  authority  of  W.  Ritter,  these 
elastic  functions  were  considered  as  acting  about  the 
point  of  intersection  of  the  two  lattice  members  con¬ 
necting  the  member  under  consideration.  In  the  case 
of  member  4-6,  for  example,  its  elastic  function  was 
taken  about  point  5.  Thus,  as  the  area  of  the  member 
(2Ls  3  X  3i  X  S  in.)  is  4.6  sq.in.  and  its  length  is  90  in., 
neglecting  the  moment  of  inertia  about  its  own  axis 
the  moment  of  inertia  of  the  member  4-6  becomes, 
where  y  is  the  perpendicular  distance  between  4-6  and  5, 
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The  elastic  weights  are  now  treated  in  a  similar 
manner  considering  them  acting  vertically,  and  for<t> 
polygon  “Fb”  and  equilibrium  polygon  “fb”  are  drawn. 
The  vertical  ordinates  taken  from  “fb”  multiplied  by 
pole  distance  b  give  the  moments  of  the  elastic  func¬ 
tions  about  the  vertical  axis  of  the  arch. 

In  the  next  step  the  summation  of  the  moments  of 
inertia  of  the  elastic  functions  about  the  vertical  and 
horizontal  axes  are  obtained. 

In  force  polygon  “Fc”  the  vertical  intercepts  repre¬ 
sent  the  quantities  Gx,  G  being  the  elastic  functions  and 
X  their  respective  distances  from  the  vertical  axis. 
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I  =  ay*  =  4.6  X  18’  =  1490  and  the  elastic  function,  G 
is  equal  to  length  I  =  90/ 1490  =  0.06. 

In  the  next  step  the  horizontal  and  vertical  com¬ 
ponents  of  the  elastic  functions  of  the  members  are 
found.  Refer  first  to  the  force  polygon  “Fa.”  The 
elastic  function  of  member  0-2  about  point  1  is  laid 
off  horizontally  as  length  designated  1,  similarly  the 
elastic  function  of  member  1-3  about  point  2  is  repre¬ 
sented  by  length  2,  and  so  on.  The  pole  distance  a 
is  made  equal  to  one  fifth  the  sum  of  the  elastic  func¬ 
tions;  that  is,  H.G.  The  reason  for  this  will  be  ap¬ 
parent  later.  Note  that  a  is  one-fifth  of  the  summation 
of  the  elastic  functions  of  both  sides  of  the  arch  and 
that  in  force  polygon  “Fa”  the  functions  for  one  side 
only  have  been  plotted.  The  rays  as  illustrated  are  then 
drawn  in  the  force  polygon  “Fa,”  and  from  this  the 
equilibrium  polygon  “fa”  is  constructed.  From  this 
diagram  the  moments  of  the  elastic  functions  about 
the  line  of  action  of  the  resultant  are  obtained  in  the 
usual  way  by  multiplying  the  proper  horizontal  intercept 
by  the  pole  distance  a. 


These  quantities  Gx  are  treated  as  forces  and  the  force 
polygon  “Fc”  is  drawn  with  any  convenient  pole  dis¬ 
tance  c.  From  this  equilibrium  polygon  “fc”  is  con¬ 
structed.  The  vertical  intercepts  in  this  polygon  multi¬ 
plied  by  c  equal  the  moment  of  inertia  of  the  respective 
elastic  functions  about  the  vertical  axis  of  the  arch. 
The  distance  d  will  therefore  represent  the  summation 
of  the  moments  of  inertia  of  all  the  elastic  functions; 
that  is,  ^Gx*.  In  a  similar  manner  by  means  of  the 
force  polygon  “Fd”  and  the  equilibrium  polygon  “fd” 
the  quantity  SGy’  is  obtained. 

It  will  be  noted  that  since  the  elastic  functions  in 
a  horizontal  direction  were  treated  for  only  one-half 

of  the  arch,  the  distance  designated  |  represents  half 

of  the  SGy*.  For  convenience  in  later  calculations  the 
pole  distance  in  force  polygon  “Fd”  is  taken  the  same 
length  as  SGx*. 

The  summation  Gxy  is  next  obtained.  The  horizontal 
intercepts  Gy  in  equilibrium  polygon  “Fa”  used  before 
to  obtain  SGy*  are  now  plotted  vertically  in  force  polygon 


“Fe”.  The  pole  distance  e  in  this  polygon  is  made  equal 
to  Y.Gy.  Equilibrium  polygon  "fe”  ‘s  now  drawn  and 
the  vertical  ordinates  multiplied  by  e  will  represent  the 
quantities  Gxy.  From  these  diagrams  the  quantities 
occurring  in  the  fundamental  equations  for  the  reac¬ 
tions  of  the  arch  are  obtained.  In  Vol.  3  of  Hool,  these 
equations  are  derived  and  given  as  follows: 

=  PlfXr/  (1) 

where  x'  is  the  distance  from  the  elastic  function  to 


the  loaded  point  and  the  summation  XGx'  is  made  be¬ 
tween  the  loaded  point  p  and  the  right-hand  support  B. 

V-Gx’  =  Pl^.Gxx  (2) 

HlGy^  =  Pl'^.Gxy  (3) 

Now  IG  =  6  in  force  polygon  “Fb”, 

-Gx^  =  d  in  equilibrium  polygon  “fc” 
and  ^Gy^  =  e  in  equilibrium  polygon  “fd” 

Also  I'Gx'  is  obtained  from  equilibrium  polygon  "fb’ 
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in  the  usual  manner.  Thus,  for  example,  for  a  load  P 
at  the  point  8,  IGx'  =  ordinate  zb  multiplied  by  pole 
distance  a,  also  EGxx'  is  obtained  from  equilibrium 
polygron  “fc,"  and  ^Gyx'  is  obtained  from  equilibrium 
polygon  “fe”.  Substituting  the  values  in  equations  (1), 
(2)  and  (3),  the  moment  Ma,  which  is  the  moment  of 
any  load  about  the  center  of  the  ellipse  of  elasticity, 
and  the  corre.sponding  vertical  and  horizontal  com¬ 
ponents  of  the  reactions  of  this  load  are  obtained. 
Combining  these  values  V  and  H,  the  direction  and 
magnitude  of  the  resultant  reaction  are  obtained.  By 
dividing  Ma  by  the  magnitude  of  the  resultant  the 
eccentricity  of  the  reaction  is  obtained. 

Equations  (1),  (2)  and  (3)  are  solved  for  each  load 
occurring  in  the  arch,  and  Ma,  V  and  H  are  summarized. 
The  reaction  R  is  thus  obtained.  Having  H,  which  in 
this  case  is  11,400  lb.,  V  and  R,  a  .stress  diagram  can 
b«^  drawn  from  which  the  stresses  in  the  various  mem¬ 
bers  are  obtained  for  the  vertical  loads. 

Taking  the  wind  loads,  the  same  diagrams  will  be 
used  except  equilibrium  polygon  “fe”  for  YLGyx'.  This 
polygon  was  constructed  for  vertical  load  and  horizontal 
ordinates  x'.  For  the  horizontal  loads  the  force  polygon 
“Ff”  and  the  equilibrium  polygon  “AT’  are  constructed; 
the  former  is  simply  the  force  polygon  “Fc”  rotated 
90°.  The  ordinates  in  the  equilibrium  polygon  “ff” 
multiplied  by  the  pole  distance  c  represent  ^Gxy',  where 
y’  is  the  distance  from  the  elastic  function  to  the  load 
under  consideration. 

The  quantities  Ma,  H,  V  and  R  for  the  wind  loads 
are  then  obtained  in  the  same  manner  as  the  similar 
quantities  for  the  vertical  loads  and  the  stress  diagram 
for  wind  stresses  in  the  members  obtained. 

From  these  two  stress  diagrams  a  table  of  maximum 
stresses  is  prepared  and  the  members  are  designed  in 
the  usual  way. 

On  account  of  the  unusual  nature  of  the  design  it 
was  deemed  advisable  to  analyze  the  structure  by  two 
entirely  different  methods.  The  values  A/a,  H  and  V 
were  consequently  obtained  by  the  method  outlined  in 
Johnson,  Bryan  and  Turneaure.  In  making  this  analysis 


the  value 


(In 

r 


which  in  the  method  given  is  made  constant. 


was  taken  as  variable  to  correspond  with  the  graphical 
solution. 

Arch  ribs  of  I-section  are  used,  with  a  pair  of  angles 
for  each  flange  or  chord.  Single  angles  form  the  web 
members  in  the  latticed  portion,  while  a  plate  web  on 
each  side  extends  from  the  footing  to  the  haunch. 
The  arches  have  a  span  of  47  ft.  li  in.  between  centers. 
They  are  spaced  17  ft.  6  in.  apart,  and  carry  steel  chan¬ 
nel  purlins,  with  T-iron  rafters  on  which  rest  gypsum 
roof  slabs.  These  rafters  appear  in  the  view,  but  in 
the  flni.shed  structure  they  are  covered  by  a  plaster  coat. 
Framing  for  the  monitor  roof  is  carried  by  the  arches. 
For  longitudinal  wind  bracing  there  are  two  lines  of 
lattice  trusses  in  the  plane  of  the  sides  of  the  monitor. 
The  design  provides  for  a  snow  load  of  20  lb.  and  a 
horizontal  wind  pressure  of  20  pounds  per  square 
foot. 

O.  A.  Eckerman,  of  Moline,  Ill.,  w'as  the  architect. 
The  structural  design  was  prepared  under  the  direction 
of  the  writer. 


Frost  No  Respecter  of  Meter  Setting 

Few  kinds  of  water-meter  setting  seemed  to  be  proot 
against  frost  last  winter  in  Terre  Haute,  Ind.  The 
soil  is  sand  and  gravel  into  which  the  frost  penetrated  to 
a  depth  of  4i  ft.  The  water  company  had  only  7004 
metered  services,  but  of  this  number  8.7%  were  frozen 
The  percentages  affected  of  the  different  types  are  as 
follows,  according  to  Dow  R.  Gwinn,  president  of  the 
Terre  Haute  Water  Co.,  discussing  the  subject  at  a  re¬ 
cent  meeting  of  the  Indiana  Sanitary  and  Water-Sup¬ 
ply  Association:  4.5%  of  66  meters  set  in  18-in.  tile 
boxes  4i  ft.  deep;  2.6%  of  2000  meters  set  in  base¬ 
ments;  16.2%  of  meters  set  in  brick  pits  3§  ft.  deep: 
11.2%  of  3959  meters  set  in  15-in.  tile  boxes  4i  ft. 
deep.  None  of  the  317  meters  set  in  brick  pits  5  ft.  deep 
was  affected. 

The  character  of  the  soil  and  the  degree  of  compact¬ 
ness  of  the  soil  around  the  boxes  are  factors  which  af¬ 
fect  the  depth  to  which  frost  will  penetrate.  Meters 
newly  set  where  the  soil  is  not  solidified  by  a  season’s 
rains  are  more  likely  to  freeze  than  meters  which  have 
been  in  service  a  longer  period.  From  the  discussion 
it  was  brought  out  that  frost  penetrates  loose  sandy 
soils  to  a  much  greater  depth  than  clays,  varying  from 
2  to  5  ft.  in  the  same  locality.  If  the  bottom  of  the  pit 
is  below  the  frost  line,  protection  is  assured  in  most 
cases.  Such  expedients  as  boring  a  hole  with  a  post- 
hole  auger  and  dropping  in  two  or  three  lengths  of  tile 
pipe  have  proved  effective  in  keeping  the  whole  pit  warm 
by  the  radiation  of  heat  from  the  earth.  This  of  course 
is  contingent  upon  a  tight  pit,  and  in  some  cases  on  not 
opening  the  pits  for  reading  meters  on  coldest  days. 

Freezing  and  protection  of  meters  and  hydrants  was 
discussed  also  by  H.  M.  Ely,  superintendent  of  the  In¬ 
terstate  Water  Co.,  Danville,  Ill.  Basements  if  well 
heated  and  well  protected  are  the  best  locations  for 
meters.  Next  in  order  are  wells  at  the  curb  line,  of 
which  Danville  has  many  made  of  15  x  18-in.  vitrified 
sewer  pipe.  Meters  set  in  this  manner  at  a  depth  of 
from  28  to  33  in.  below  the  surface,  with  a  close-fitting 
cast-iron  rim  and  cover,  and  a  second  inside  cover  set 
directly  above  the  meter,  were  proof  against  the  severe 
freezing  last  winter.  Meter  wells  are  made  of  two  sec¬ 
tions  of  2-ft.  sewer  pipe.  Some  are  now  made  of  con¬ 
crete  in  various  lengths. 

The  inside  cover  is  1§  in.  thick  and  is  in  two  pieces, 
having  a  2  x  4-in.  hole  cut  in  the  middle  of  each  piece 
and  both  pieces  held  together  by  leather  hinges.  These 
covers  are  made  about  i  in.  smaller  than  the  inside 
diameter  of  the  pipe,  and  are  held  firmly  in  place  by 
wedges  driven  between  lid  and  tile,  after  which  the  joint 
around  the  outside  is  calked  with  jute.  The  4  x  4-in. 
hole  in  the  middle  is  completely  covered  by  a  block  of 
wood.  If  upper  and  lower  lids  are  carefully  put  back 
after  being  opened  for  any  purpose,  the  danger  from 
freezing  is  slight.  When  meters  are  frozen  they  are 
taken  out  and  fillers  put  in  place.  They  are  repaired  if 
possible  and  are  reset  promptly. 

Out  of  1945  meters,  94,  or  4.8%,  were  frozen,  13  of 
these  being  in  wells  and  others  in  basements.  The  13 
meters  froze  after  the  wells  had  been  opened  and  closed 
again,  thus  breaking  the  air  seal.  The  two  lids  were 


not  carefuhy  replaced  and  re-covered  with  snow.  In 
extreme  cold  spells  the  reading  of  small  meters  in  wells 
not  equipped  with  an  inner  lid  is  omiitted,  being  left 
until  the  next  reading  period.  The  frost  penetrated 
last  winter  to  a  depth  of  1 J  ft.  in  dirt  streets  and  gutters 
and  to  4i  ft.  under  brick  and  concrete  pavements. 


line,  as  a  perfect  one-eighth  bend  takes  the  place  of 
slightly  open  joints  at  the  curve.  An  interesting  ca.se 
arose  some  time  ago  where  a  plumber  had  installed  four 
house  leaders  to  take  off  rain  water  and  had  failed,  by 
about  three  feet,  to  connect  the  house  lines  under  the 
street  with  the  .sewer.  A  few  months  of  wet  weather 
resulted  in  very  bad  sinkage. 

Damage  to  pavements  from  the  causes  cited  is  prac¬ 
tically  unavoidable.  There  is,  however,  room  for  the  ex¬ 
ercise  of  considerable  care  in  the  matter  of  backfill  at 
the  time  of  original  construction  or  when  repairs  have 
been  made,  and  this  w’ill  be  well  worth  the  effort  ex¬ 
pended  in  the  prevention  of  further  destruction.  Poor 
backfilling  pre.sents  a  serious  problem  to  the  engineer, 
whose  appropriations  for  pavement  maintenance  are 
naturally  limited  under  pre.sent  economic  conditions.  It 
is  noticeable  that  the  damage  caused  by  plumbers  is 
distinctly  greater  than  that  by  corporations.  The  work 
of  the  plumber  is  not  subject  to  supervision,  and  it  is 
nothing  unusual  to  find  from  a  half  to  a  cubic  yard  of 
earth  left  on  the  pavement  after  backfilling  is  sup¬ 
posedly  completed. 

In  making  .surface  in.stallations  of  any  length,  “tun¬ 
neling”  is  largely  re.sorted  to  except  where  expressly 
prohibited.  In  this  operation  the  pavement  is  not  cut 
for  the  whole  distance,  but  openings  are  located  con¬ 
venient  lo  the  job  in  hand,  and  a  horizontal  boring 
i.s  made  in  the  intervening  earth  under  the  undisturbed 
surface,  through  which  the  pipe  is  pushed.  Unless  per¬ 
formed  with  care,  this  proceeding  is  likely  to  make  a 
hole  larger  than  is  actually  needed  and  voids  are  left 
along  the  line.  As  might  be  anticipated,  plumbers — 
many  of  whom  employ  a  low  class  of  labor  and  who  are 
on  the  work  in  person  only  at  intervals — are  the  worst 
offenders.  Placed  under  the  direction  of  competent 
foremen,  corporations  achieve  better  results,  and  experi¬ 
ence  supports  this  statement  with  little  variation.  Of 
course  .settlement  and  sub.sequent  destruction  of  pave¬ 
ment  alw’ays  results  from  carelessness  in  backfilling. 

On  big  work,  such  as  open  cut  trunk  sewer  and  sub¬ 
way  construction,  a  temporary  surface — such  as  granite 
block  on  sand — is  allowed  to  remain  for  a  sufficient 
time  to  secure  good  compaction  of  the  fill.  This  is  ex¬ 
tremely  common,  but  for  minor  sub-surface  work  only 
competent  supervision  is  satisfactory.  This  is  a  finan¬ 
cial  problem  and  re.sts  upon  the  availability  of  experi¬ 
enced  inspectors.  A  plan  to  cut  down  co.sts  in  this 
respect  has  been  tried  with  good  results,  and  depends 
upon  the  assignment  of  especially  capable  laborers  to 
supervise  the  replacement  of  the  earth.  The  saving  is 
due  to  the  fact  that  the  daily  wage  of  a  laborer  is  nor¬ 
mally  only  about  half  that  usually  paid  to  inspectors 
for  such  work. 

Two  other  points  are  worth  considering  in  connec¬ 
tion  with  the  subject.  Many  engineers  have  deemed 
it  proper  to  allow  the  old  sheeting  along  the  line  of 
trunk  sewer  excavation  to  remain  in  the  ground  when 
filling  in.  Certainly  where  !:his  is  done  it  should  be  cut 
off  well  below  the  level  of  sub-surface  pipes.  It  is  not 
.  uncommon  to  find  a  lead  service  ripped  apart  by  set¬ 
tling  and  catching  on  the  edge  of  buried  sheeting,  and 
where  these  conditions  are  known  to  exist  numerous 
plumbers  now  take  the  precaution  of  encasing  their 
lead  pipe  in  an  iron  one  for  protection. 


Imperfect  Back  Filling  Cause  of 
Much  Damaged  Pavement 

Plumbers  More  at  Fault  Than  Corporations  Who  Take 
Every  Precaution— Competent  Inspectors 
Are  Expensive  but  Needed 


By  George  S.  Nobles 

Formerly  Assistant  Knjrineer.  Bureau  of  Hiirhway.s. 
Brooklyn.  X.  Y. 

OWING  to  the  abnormal  severity  of  the  past  winter 
damage  to  city  pavements  promises  to  be  very  great 
this  spring  because  of  the  large  number  of  openings 
made  necessary  for  thawing  out  water  services  and  be¬ 
cause  of  the  excessive  number  of  leaks  in  mains  and 
.services  that  have  already  been  experienced  or  which 
will  become  apparent  with  the  approach  of  warmer 
weather.  Leakage  in  mains  developing  under  the  pave¬ 
ment  cavities  over  w’hich  the  concrete  sooner  or  later 
breaks  down  is  usually  soon  noticed  by  virtue  of  the 
large  volume  of  water  involved.  With  house  services 
it  may  continue  for  months  and  be  detected  only  when 
the  diminishing  supply  for  household  purposes  or  de¬ 
pression  of  the  street  service  gives  warning.  A  sudden 
cave-in  is  at  times  the  first  indication  of  danger,  and 
occasionally  the  whole  street,  from  curb  to  curb,  and 
for  a  distance  of  fifty  feet  or  more  is  undermined  and 
perhaps  destroyed,  involving  a  serious  loss. 

Main  breaks  are  caused  by  excessive  pressure,  flaws 
in  material  or  settlement,  allowing  joints  to  open,  while 
house  services  fail  through  electrolytic  action,  defective 
plumbing,  sagging  under  the  weight  of  superimposed 
earth  or  freezing.  Though  slower  in  action  and  less 
spectacular,  destruction  due  to  the  latter  sometimes  very 
considerable  proportions  and  sinkage  of  from  5  to  15 
sq.yd.  of  pavement  is  not  exceptional. 

Precisely  analogous  to  the  preceeding  are  breaks  in 
main  sewers  and  house  sewer  lines.  The  former  fre¬ 
quently  contribute  to  the  seriousness  of  a  water  service 
leak  by  affording  a  line  of  flow  and  place  of  deposit  for 
the  earth  carried  away,  and  examination  of  the  main 
sewer  is  consequently  one  of  the  first  steps  in  the  in¬ 
vestigation  of  sinkage.  Connections  were  formerly 
made  from  the  house  to  the  existing  short  branch  built 
into  the  main  sewer  at  an  angle  of  about  forty-five  de¬ 
grees  by  bending  each  joint  a  little  to  get  the  neces¬ 
sary  curve.  These  joints  were  often  defective,  allow¬ 
ing  the  waste  to  discharge  into  the  bed  of  the  street, 
with  resulting  settlement. 

“Cut-ins”  where  no  branch  existed  were  formerly  not 
so  stringently  prohibited.  In  this  operation  the  wall 
of  the  sewer  is  broken  in  to  obtain  an  inlet.  la  modem 
practice  spur  conmetions  running  to  the  curb  line  for 
future  continuation  to  the  new  building  are  laid  for 
every  lot  at  the  time  the  main  sewer  is  built,  which  ob¬ 
viates  pavement  disturbance  and  insures  a  good  house 
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Fort  Madison  Water-Works  Rehabilitated  by 
Citizens’  Corporation 


A  .VKW  S.ooo.ooo-ISAU  COKLISS  PUMPING  KNGINK  IS  THK  MAIN  KKMANCK  WH  HIGH  SKRVirR 


Pumping  Plant  Rebuilt.  Purification  Provided,  New  Intake,  Duplicate  Force  and  Reinforcing  Mains  liaid— 
Distribution  System  Extended  and  Universal  Metering  Begun  Without  Interrupting  Service 


By  R.  R.  McDonneix 

Hiirim  .Mol>onn»-II.  ('onMUltiiiff  KiiRineerH,  Kafisas  I'lty.  Mo. 


The  building  of  a  new  water-works  pumpinjf  station 
on  the  exact  site  of  an  old  one  and  the  removal  of 
every  vestijre  of  the  old  plant  without  interruption  of 
service  was  one  of  the  features  of  the  recent  improve¬ 
ment  and  extension  of  the  water-works  of  Fort  Madison, 
Iowa.  At  the  same  time  a  filtration  plant  and  a  reser¬ 
voir  were  built,  mains  extended,  and  the  installation  of 
a  universal  meter  system  hejrun. 

Because  of  the  quality  of  the  water  and  insufficiency 
of  the  fire  pres.sure  1  supplied  by  an  old  water  company 
— Editor  1  it  Itecame  incumbent  upon  the  city  to  provide 
more  satisfactory  water  and  a  better  fire  service.  The 
ciay  was  without  bond  power  to  provide  for  a  municipal 
plant,  consequently  25  of  the  leading  citizens  organized 
the  Citizen.s’  Corporation,  which  was  granted  a  fran- 
chi.se.  took  over  the  old  proeprty,  and  began  the  recon- 
.struction  of  the  entire  water-works  plant,  involving  an 
expenditure  of  aliout  $300,000.  The  experience  with 
the  plant  was  a  les.son  which  caused  the  new  corpora¬ 
tion  to  exert  every  effort  to  avoid  the  errors  of  the  past 
and  to  turn  an  unprofitable  into  a  profitable  business. 

Practically  the  only  parts  of  the  old  works  found 
to  be  u.sable  were  one  of  the  two  pumps  and  the  distri¬ 
bution  .system.  This  pump  was  retained  for  emergency 
use  temporarily.  The  force  main  was  duplicated  and 


the  distribution  system  was  reinforced  in  the  busines.s 
district  and  extended  about  .seven  miles,  chiefly  in  resi¬ 
dence  districts.  The  old  intake  was  abandoned  because 
the  Keokuk  dam  raised  the  level  of  the  Mississippi 
about  15  ft.  at  Fort  Madison,  and  it  was  considered 
advi.sable  to  provide  an  intake  considerably  above  the 
main  bed  to  avoid  burj  ing  by  sediment. 

The  first  work  started  and  completed  was  a  1,000,000- 
gal.  reinforced-concrete  storage  reservoir,  thus  afford¬ 
ing  some  storage  of  water  in  case  of  interruptions  in 
operation  of  the  pumping  equipment. 

One  old  boiler  was  disconnected  and  displaced.  Found¬ 
ations  were  built  and  a  new  boiler  was  then  erected  and 
put  in  commission.  Then  the  second  old  boiler  was  re¬ 
placed. 

A  temporary  smoke.stack  was  built  from  old  corru¬ 
gated-iron  culverts  and  supported  above  the  boilers  by  a 
frame  of  structural  steel  taken  from  the  old  building, 
and  above  that  by  guy  wires  placed  at  such  a  height  as 
not  to  interfere  with  the  placing  of  roof  trusses  and 
other  building  operations.  A  complete  new  stack  was 
erected  and  as  soon  as  the  new  boilers  were  placed  the 
new  breeching  was  set  and  connected  to  the  new  stack. 
During  the  time  these  changes  were  being  made  the 
building  w'as  also  being  constructed  and  firemen,  engi- 
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^  neers  and  operators  had  to  be  protected  by  canvas 

covers  stretched  over  framework  built  above  the  boil¬ 
ers  and  pumps.  In  spite  of  the  severe  winter  weather 
this  work  was  carried  on  without  interruption. 

In  making  the  excavation  for  the  new  pumping- 
station  it  was  necessary  to  take  up  the  old  discharge 
pipes  from  the  pumps  and  replace  them  with  temporary’ 
connections. 

Neav  Pumping  Plant 

In  the  pump  room  a  concrete  foundation  was  built  for 
the  new  3,000,000-gal.  high-service  Corliss  pumping  en¬ 
gine  and  a  3,000,000-gal.  duplex  reserve  pump.  .Just  as 
the  new  pump  was  ready  to  be  placed  in  service  one  of 
the  two  old  ones  suddenly  gave  out — after  32  years  of 
existence  and  after  two  jobs  of  welding.  Steam  was 
turned  into  the  new  pump  immediately  after  the  collapse 
of  the  old  one  and  continuous  service  was  maintained 
with  scarcely  an  interruption,  except  for  a  few  minutes 
for  adjustments  to  the  new  pump.  The  old  pump  was 
broken  up  by  dynamite.  The  remaining  old  duplex 
l)ump,  which  has  a  rated  capacity  of  3,000,000-gal.  a  day, 
is  held  in  reserve. 

The  addition  of  purification  works  made  necessary 
the  provision  of  low-lift  pumps  to  deliver  more  w'ater 
to  the  new  concrete-lined  settling  basins.  There  are 
two  of  these  pumps,  each  motor-driven,  with  a  daily 
capacity  of  3,000,000  gal.  Duplicate  generating  units 
supply  electric  current  to  these  pumps,  to  the  blower  and 
wash-water  pump  for  the  filter  plant,  and  to  the  light¬ 
ing  system. 

All  the  coal  at  the  new  pumping  station  is  weighed. 
Automatic  weighing  and  recording  devices  show  the 
amount  of  water  evaporated  per  pound  of  coal  used. 

All  the  water  is  metered  in  passing  from  the  low- 
service  pumps  to  the  filtration  system.  This  is  essen¬ 
tial  because  centrifugal  pumps  constantly  pumping  wa¬ 
ter  containing  sediment  lose  their  efficiency  and  a  con¬ 
stant  check  was  desired  in  order  to  determine  when  and 
how  often  new  impellers  should  be  placed  in  the  low- 
service  pumps.  As  a  further  check  on  the  wastage  of 
water,  all  water  is  metered  in  passing  from  the  high- 
service  pump  to  the  storage  reservoir  and  into  the 
mains.  A  universal  water  system  is  being  adopted  along 
the  21  miles  of  cast-iron  distributing  mains,  in  the  be¬ 
lief  that  the  only  businesslike  way  of  selling  water  or 
any  other  commodity  is  by  absolute  measurement  of  the 
volume. 

The  Purification  Plant 

The  purification  plant  includes  reinforced-concrete 
settling  basins  and  a  large  mixing  chamber  into  which 
the  pulverized  sulphate  of  aluminum  used  as  a  coagu¬ 
lant  is  fed  by  dry-feed  machines,  and  four  750,000-gal. 
mechanical  filter  units  arranged  in  a  single  row.  Car¬ 
load  capacity  storage  for  chemicals  is  provided  on  the 
third  fioor  of  the  filter  house. 

As  the  concrete  settling  basin  was  built  on  a  sedi¬ 
mentary  deposit  it  was  placed  on  a  large  reinforced- 
concrete  slab,  the  reinforcing  consisting  of  75  tons  of 
old  steel  rails.  The  basin  has  been  in  place  about  a 
year,  and  measurements  show  less  than  i  in.  of  set¬ 
tlement. 

A  duplicate  force  main  was  laid  to  the  business  dis¬ 
trict  and  reinforcing  mains  were  also  laid  in  that  part 


of  the  city.  The  distribution  system  was  extended  .seven 
miles.  By  the  use  of  existing  gate  valves,  connection.s 
between  the  old  and  the  new  mains  were  made  with  but 
slight  interference  to  the  supply  in  residential  districts. 

The  construction  of  the  distribution  .system,  as  han¬ 
dled  by  Stephen  Schulte,  Fort  Madison,  shows  that  it  is 
possible  to  put  new  water  mains  in  service  and  begin 
to  earn  rates  about  as  fast  as  each  block  of  extensions 
is  completed.  This  was  accomplished  by  the  plentiful 
use  of  gate-valves  and  the  prompt  working  of  house- 
connections  before  the  trenches  were  refilled. 

Tests  show  that  the  filtered  and  chlorinated  water 
(liquid  chroline  treatment)  is  of  high  bacterial  quality. 
This,  with  the  .satisfactory  physical  quality  of  the  wa¬ 
ter,  the  improved  character  of  the  service  generally,  and 
the  extension  of  the  mains,  has  resulted  in  a  rapid  in¬ 
crease  of  water  consumption  since  the  new  plant  went 
into  operation  about  six  months  ago. 

The  general  construction,  being  of  a  complicated  na¬ 
ture  involving  unfore.seen  conditions,  was  handled  on  a 
cost-plus  percentage  basis  by  the  Wodrich  Construction 
Co.,  Minneapolis,  which  plan  work  proved  satisfactory. 
The  pumping  machiner>’  and  .steam-power  plant  equip¬ 
ment  were  furnished  and  erected  by  the  Merkle  Machin¬ 
ery  Co.,  of  Kansas  City,  Mo.,  and  much  of  the  erection 
was  handled  on  a  cost-plus  basis. 

The  entire  engineering  work  was  performed  by  Burns 

McDonnell,  consulting  engineers,  Kansas  City,  Mo., 
and  their  supervising  engineer,  C.  E.  Painter,  has  re¬ 
mained  in  charge  of  the  operation  of  the  plant. 

The  financing  and  management  of  the  entire  project 
was  accomplished  by  local  capital  under  the  direction 
of  T.  T.  Hitch,  president  of  the  Citizens’  Corporation, 
and  Peter  Kem,  secretary. 

Hundreds  of  water  plants  throughout  the  country 
could  profitably  carry  out  similar  reconstruction,  but  un¬ 
fortunately  many  owners  and  operators  of  water  plants, 
both  private  and  municipal,  lack  the  nerve  to  scrap  an 
old  plant  when  it  becomes  obsolete. 


Extensive  Irrigation  by  Pumping 
Three  irrigation  projects  requiring  an  estimated  ex¬ 
penditure  of  more  than  $500,000  to  irrigate  40,000 
acres,  each  project  including  diversion  of  water  from 
the  Sacramento  River  by  means  of  pumping  plants,  were 
submitted  to  the  California  State  Water  Commission 
not  long  ago.  All  the  lands  to  be  irrigated  are  in  Sutter 
County.  Of  two  applications  made  by  the  Sutter  Basin 
Co.,  Sacramento,  the  first  calls  for  a  diversion  of  120 
sec.-ft.  by  means  of  two  30-in.  centrifugal  pumps  oper¬ 
ated  by  100-hp.  motors,  the  normal  head  in  this  case 
to  be  8  ft.  This  plant  would  irrigate  9337  acres  at  a 
cost  of  about  $152,000.  A  second  project  by  the  same 
company  involves  a  24-in.  centrifugal  pump  driven  by  a 
75-hp.  motor,  the  pump  to  work  under  a  normal  head 
of  16  ft.  This  project  includes  2020  acres  and  the 
cost  of  carrying  it  out  is  estimated  at  about  $20,000.  The 
third  application  was  filed  by  the  Chicago-Califomia 
Development  Co.,  Sacramento,  which  proposes  to  divert 
410  sec.-ft.  for  the  irrigation  of  32,545  tici*es  by  means 
of  three  48-in.  pumps,  working  under  a  normal  head  of 
6J  ft.,  driven  by  175-hp.  motors.  The  estimated  cost  of 
this  project  is  $530,000. 
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Iowa  County  Builds  Brick  Road  From  Camp 
Dodge  to  Des  Moines 

Rapid  Paving  of  Highway  for  Military  Traffic— Heavy  Side-Form  for  Concrete  Base— Earth  Cover  Protects 
Grout  from  Frost  l^bor  ('hanges  Continually  — Engineering  by  State  Commission 


IN  IMPROVING  four  miles  of  the  Merle  Hay  Road. 

which  forms  the  main  connection  between  Camp  Dodge 
and  the  city  limits  of  Des  Moines.  Iowa,  monolithic- 
brick  paving  had  its  first  tryout  on  the  country  highway 
system  of  Iowa.  Only  half  of  the  highway  is  completed — 
the  work  having  been  shut  down  by  the  closing  in  of 
winter — and  while  no  remarkable  variations  from  mono¬ 
lithic-brick  paving  practice  were  introduced,  several  of 
the  details  and  some  of  the  circumstances  connected  with 
the  work  are  novel  and  worthy  of  mention.  The  road  at 
the  time  construction  was  started  w’as  unimproved  in 
any  manner,  and  because  it  was  but  little  used  the 
farmers  had  encroached  on  it  from  either  side,  in  some 
cases  as  much  as  25  ft.  As  a  result  a  good  deal  of 
fencing  had  to  be  moved  back  to  make  po.ssible  the 
con.struction  of  a  20-ft.  paved  section  flanked  at  either 
side  with  6-ft.  gravel  shoulders,  which  were  extended 
by  2-ft.  earth  shoulders  before  the  drainage  ditch 
proper  began.  The  details  of  the  adopted  cross-.section 
are  shown  on  the  accompanying  line  drawings. 

While  the  maximum  gradient  does  not  exceed  S'",, 
the  grading  amounts  to  47,000  cu.yd.  and  includes  some 
14-ft.  cuts  and  a  few  6-ft.  fills.  On  this  work  graders 
and  dump  wagons  were  employed.  In  .spite  of  the  nece.s- 
sity  for  .speed,  all  fills  were  rolled  in  6-in.  layers  com- 
nacted  with  a  16-ton  ga.soline  tractor  for  the  most  part. 
While  a  10-ton  roller  had  been  specified,  the  tractor 
which  was  on  the  ground  was  found  more  serviceable 
on  account  of  its  large  and  wide  wheelbase  and  its 
greater  ability  to  work  in  wet  spots  and  difficult  places 
without  danger  of  upsetting. 

After  the  surface  of  the  roadl>ed  had  been  prepared 
for  the  concrete  base  by  teams  and  .scrapers,  the  sub¬ 
grade  was  dressed  by  a  2-in.  plank  template  which  was 
drawn  ahead  of  the  concreting.  This  template  was  al¬ 
lowed  to  rest  on  the  side  forms  and  was  adjusted  so  as 
to, allow  for  a  4-in.  compaction  under  the  working  of  the 
rollers.  While  the  specifications  called  for  a  one-inch 
compaction,  this  was  found  more  than  could  conve¬ 
niently  be  accomplished  by  the  rollers.  In  some  place  a 
template,  after  the  design  by  Alan  Parrish,  was  used 
for  this  work,  although  brought  to  the  job  for  the  pur¬ 
pose  of  smoothing  off  the  concrete  base  before  laying 
brick. 

Side-forms  were  made  of  4  x  8-in.  timber  in  16-ft. 
lengths — each  length  being 
being  held  by  three  2  x  4-in.  h 

stakes.  This  Fength  was  held  ^  I  * 

to  except  on  curves,  where  ^ _ _ _ |_ 

shorter  lengths  were  neces- 
.sarily  employed.  Contractors  ^  ^ 
at  first  objected  to  the  siz'  '»> 

of  timbers  specified  for  side-  Sector 

forms,  but  they  soon  recog-  ko.vpw.vy  h.\I' 

nized  their  value  after  finding  t 


that  their  weight  and  length — the  reason  for  the  objec- 
tion.s— enabled  them  to  stand  up  with  great  success 
again.st  the  attacks  of  wagons,  motor  trucks  and  even 
the  steam  rollers.  The  concrete  was  deposited  between 
the.se  forms  to  a  thickness  of  4  in.  and  was  shaped  to  a 
crown  of  2  J  inches. 

Washed  pit-run  gravel  was  used  for  the  concrete,  the 
mix  averaging  one  sack  of  cement  to  54  cu.ft.  of  gravel. 
This  resulted  in  a  proportion  of  approximately  1:2:1. 
The  specifications  called  for  a  minimum  period  of  mixing 
of  1  min.,  during  which  time  the  drum  mu.st  have  re¬ 
volved  at  least  12  times.  Every  effort  was  made  to 
keep  the  consistency  uniform,  the  exact  amount  of  water 
desired  being  such  as  would  produce  a  batch  which  when 
piled  up  would  gradually  squeeze  out  at  the  bottom. 
The  necessity  for  a  uniform  mix  showed  up  occasion¬ 
ally  when  the  brick  were  laid  on  a  spot  where  the  con¬ 
crete  was  a  little  wetter  than  usual.  Such  spots  would 
alw’ays  produce  a  low  area  in  the  resulting  surface.  Oc¬ 
casionally,  where  two  or  more  hatches  of  a  too  fluid  con- 
si.stency  had  been  deposited,  it  was  found  necessary  to 
tear  up  the  brick  for  a  space  of  6  to  8  ft.  in  diameter 
and  make  an  addition  of  dry  consistency  concrete  to 
bring  the  spot  up  to  the  proper  elevation.  The  most 
damaging  placo  for  a  too  wet  consistency  was  found  to 
he  near  the  edge  of  the  pavement,  where  the  brick  car¬ 
riers  had  to  walk  over  the  surface  of  the  green  con¬ 
crete  in  bringing  “pavers”  to  the  layers. 

While  the  .specifications  demanded  that  the  concrete 
templates  be  advanced  by  drum  and  cable  in  order  to 
avoid  jerks,  an  attempt  was  made  to  drag  the  template 
by  attaching  it  to  the  mixer  in  such  a  manner  that  the 
traction  tackle  could  be  paid  out  by  men  holding  the  free 
end.  This  proved  entirely  satisfactory  and  was  allowed 
on  the  rest  of  the  work.  Some  trouble  was  experienced 
at  first  from  the  concrete  being  roughened  by  the  tem¬ 
plate  pulling  out  some  of  the  larger  atones,  but  this 
was  eliminated  by  careful  grading  of  the  aggregate, 
proper  tamping  and  the  occasional  use  of  a  rake  in  front 
of  the  template.  Wherever  the  surface  was  roughened 
in  this  way  a  man  smoothed  the  rough  spots  with  a  long- 
handled  wooden  float. 

MTiile  the  monolithic  type  of  pavement  calls  for  imme¬ 
diate  grouting,  the  necessity  for  speed  on  this  particular 
job  was  such  that  the  bricklaying  was  continued  until 
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dark  and  sometimes  had  proceeded  to  a  point  200  ft.  in  applied  after  jrroutinjr  on  days  that  .seemed  to  demand 
advance  of  the  grouting.  In  every  ca.se,  however,  roll-  this  expedient.  This  covering  was  shoveletl  on  from 
ing  was  completed  before  work  was  discontinued.  In-  the  aides  of  the  road,  and  in  .some  ca.ses  was  allowed  to 
spection  w'as  left  until  the  morning,  when  on  account  wear  off  under  traflic,  although  the  majority  of  it  was 
of  the  low  temperature  at  which  the  work  was  being  removed  by  hand  or  road  graders.  Where  the  covering 
carried  out  it  was  found  possible  to  cull  the  brick,  fill  was  applied  soon  after  the  application  of  grout,  the  re¬ 
low  spots  and  reduce  abnormally  high  points  without  suiting  surface  seeme<l  slightly  rougher,  although  in 
_ ^ _ no  way  inferior  in  quality. 

^  Concreting  not  having  commenced  until  Oct.  18.  a 

good  deal  of  the  work  was  laid  under  rather  adverse 
conditions  as  far  as  atmospheric  temperature  was  con- 
A  cerned.  The  cold  weather,  while  a  hindrance  in  many 

tvays,  proved  an  advantage  other  directions  that 
the  the 

operations  to  be  more 

the  The 

tering  of  the  working  forces  and  the 

freedom  from  interference  produced  efficiency 

than  ordinarily  the  with  monolithic 

q-yie  gravel  shoulders  were  built  up  in  two  layers,  each 
I^F  being  harrowed  and  rolled.  Special  care  was  taken  to 

produce  as  homogeneous  a  grading  of  the  various  sized 
particles  as  possible,  and  for  this  rea.son  a  spring-tooth 
hai'row  was  employed.  Though  not  shown  in  the  illus- 
trations,  drains  of  coarse  stone  are  laid  under  each 
shoulder. 

When  work  was  stopped  for  the  winter  on  Dec.  8 
■  ■  i T>  i^*** aBBBWB  all  grading  had  been  finished  and  paving  had  been  com¬ 

pleted  for  2.3  miles.  This  was  in  spite  of  serious  labo  - 
troubles  which  resulted  in  the  w’ork  being  carried  on 
each  day  with  a  practically  new  gang.  Other  difficulties 
were  experienced  in  getting  teams  and  trucks,  and 
because  the  average  haul  for  materials  was  I  J  miles, 
.strenuous  efforts  were  nece.s.sary  to  maintain  a  .steady 
flow.  Three  1-ton  trucks  were  used  to  haul  the  gravel, 
the  brick  being  transported  by  a  trailer  truck  which 
handled  1200  per  load.  The  contract  for  the  entire  work 


ONK  OF  THKSK  MKX  T,A1D  ATX  BRICK  ON  500  L.INKAK 
KKKT  OP  Uf)Ar)W'AY  IN  ONK  PAY 

affecting  the  quality  of  the  work.  On  the  average,  cull¬ 
ing  resulted  in  removing  1  to  2%  of  the  brick,  although 
in  some  few  instances  “throwouts”  ran  as  high  as  14 
per  cent. 

Progress  in  bricklaying  was  extremely  slow  at  first, 
which  caused  considerable  worry  among  the  military 
officers,  who  demanded  that  additional  brickla.vers  be 
emplo.ved.  Although  before  the  force  was  well  organ¬ 
ized  sometimes  as  little  as  40  ft.  of  paving  was  laid  in  a 
day,  the  engineers  reassured  the  military  authorities 
*hat  the  work  would  be  completed  in  the  expected  time 
and  in  fact  ultimately  attained  a  daily  average  of  400 
lin.ft.  The  maximum  daily  record,  for  one  man  was  500 
ft.  of  20-ft.  paving.  Since  the  brick  ran  39  per  square 
.vard,  this  meant  che  handling  of  43,300  brick;  or,  since 
the  brick  weighed  9.75  lb.  each,  a  total  of  211  tons.  The 
bricksetter  who  made  this  record  laid  during  a  short 
period  an  average  of  two  brick  per  second. 

After  rolling  the  brick  with  a  sand-filled  roller  weigh¬ 
ing  700  lb.,  the  surface  was  in  general  well  within  that 
degree  of  smoothness  called  for  by  the  specifications.  A 
variation  in  the  elevation  of  the  brick  of  ^  of  an  inch 
was  permissible,  and  when  evenness  within  this  limit 
could  not  be  obtained  by  the  ordinary  process  of  rolling, 
hand  tamping  was  resorted  to. 

The  initial  grouting  with  the  1:1  mix  was  kept  thin 
and  watery  and  was  spread  with  rattan  brooms  and  wire 
brushes,  as  is  usual  in  such  cases.  The  second  or 
thicker  grout  followed  at  the  expiration  of  about  one 
hour  and  was  worked  so  as  to  leave  a  thin  skin  on  the 
.surface  of  the  brick. 

To  prevent  damage  by  frost,  a  2-in.  earth  cover  was 


GROUT  WAS  MACHINE  MIXEP— ROIXER  WETOHEP 
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was  let  to  Aitken  &  Flutter  on  Sept.  15.  Grading  was 
started  on  Sept.  25,  employing  two  outfits  of  80  horses 
and  mules.  Concreting  commenced  on  Oct.  18. 

All  construction  costs  are  being  paid  by  Polk  County, 
although  the  state  highway  commission  pays  the  engi¬ 
neering  costs  with  the  exception  of  living  and  trans¬ 
portation  expenses  of  the  engineers.  Plans  and  con- 
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tracts  were  approved  by  the  state  commission  as  in  all 
work  of  this  character.  The  work  is  under  the  imme¬ 
diate  direction  of  Thomas  H.  MacDonald,  chief  engrineer, 
and  F.  II.  Mann,  assistant  engineer,  who  designed  the 
nmd,  prepared  plans  and  assisted  and  advised  the  county 
iioard  of  supervisors  as  to  letting  of  the  contracts.  All 
bills  are  approved  by  the  .state  highway  commission  or 
its  engineers,  and  are  immediately  pa.ssed  for  payment 
to  the  Ijoard  of  supervisors  of  the  county. 


Sixty  Steam  Heating  Stations  Serve 
Camp  Funston 

Barracks  Have  18  Central  Plants  with  5-Inch  Overhead 
Outdoor  Mains  Officers’  Quarters  Have 
42  Separate  Installations 

TEAM  heat  is  used  mainly  at  four  of  the  large  army 
camps:  Camp  F'unston,  in  Kansas;  Camp  Custer,  in 
Michigan;  Camp  Grant,  in  Illinois  and  Camp  Devens,  in 
Ma.ssachu setts.  These  plants  were  installed  under  the 
same  general  plan,  prepared  at  Washington,  while  detail 
drawings  and  alterations  were  made  by  local  engineers 
to  suit  local  conditions.  The  following  description  of 
the  installation  at  Camp  Funston  will  apply  in  the  main 
to  other  camps.  It  is  taken  from  a  paper  read  before 
the  Kansas  City  chapter  of  the  American  Society  of 
Heating  and  Ventilating  Engineers  by  B.  Natkin,  Kan¬ 
sas  City,  Mo. 

Camp  F'unston  has  a  site  al)out  1x1*  miles,  on  which 
are  erected  1400  wood  buildings.  Of  this  number  650 
buildings  are  heated  from  18  central  steam  plants,  each 
taking  care  of  about  .IS  buildings.  Steam  is  di.stributed 
from  them  by  overhead  mains  supported  on  poles.  The 
main  line  pres.sure  is  50  lb.,  reduced  at  each  building  to 
about  5  lb.  by  a  reducing  valve.  The  poles  are  20  ft. 
apart  and  the  steam  main  is  su.spended  about  15  ft.  in 
the  air  from  trapeze  hangers.  The  average  size  of  main 
is  5-in.,  and  the  average  run  is  1200  ft.  The  drop  in 
pressure  at  the  end  of  the  main  is  about  20  lb.  Expan¬ 
sion  is  taken  care  of  by  slip  joints  at  200-ft.  intervals. 
Branches  to  the  various  buildings  are  taken  off  at  the 
bottom  of  the  mains,  the  lines  thus  being  drained  ap¬ 
proximately  every  75  ft.  The  mains  are  covered  with 
1-in.  of  asbe.stos  air-cell  covering,  then  11  in.  of  wool 
felt,  over  which  is  waterproof  roofing  paper  securely 
wired. 

Overhead  lines  without  return  were  first  used  in  pref- 
erei’ce  to  underground  with  return  because  they  were 
cheaper  to  install,  could  be  readily  got  at  for  repairs, 
and  material  could  be  obtained  more  readily.  A  limited 
water-supply  with  a  large  percentage  of  scale  has  made 
it  necessary  to  install  a  return-line  system  to  save  the 
conden.sation.  The  lines  run  to  a  central  low  point  in 
each  unit,  where  the  water  is  collected  by  an  electric 
pump  and  receiver,  which  in  turn  discharges  it  to  the 
boilers.  It  is  probable  that  had  the  Government  engi¬ 
neers  fore.seen  this  nece.ssity  of  underground  return 
lines,  they  might  have  put  the  steam  lines  also  under 
ground,  as  it  would  have  proved  less  expensive  than 
the  present  system  of  overhead  lines  and  underground 
returns. 

Each  boiler  house  has  four  6  x  18-ft.  tubular  boilers 


of  150  hp.  each,  having  individual  34-in.  .steel  stacks  60 
ft,  high.  Each  plant  takes  care  of  about  35,000  sq.  ft.  of 
radiation,  there  being  a  total  of  600,000  sq.  ft.  in  the 
18  units. 

Barracks  are  two-story  buildings  140  x  43  ft.  They 
have  three-column,  38-in.  high  ca.st-iron  radiators.  Three 
or  four  radiators  in  a  row  are  connected  at  the  bottom 
by  a  2-in.  pipe,  one  valve  controlling  the  radiators  thus 
connected.  A  steam  main  ends  at  each  corner  of  the 
barracks,  and  is  connected  into  a  .steam  trap  which  dis¬ 
charges  upon  the  ground  under  the  building. 

The  second-story  squad  rooms  are  heated  by  14  radia- 
tor.s,  totalling  810  sq.  ft.  Using  a  factor  of  88  B.t.u.  lo.ss 
per  hour  per  .sq.  ft.  of  glass,  24  B.t.u.  for  exposed  wall, 
and  1.43  lo.s.s  per  hour  per  cubic  foot  of  contents,  these 
squad  rooms  would  require  762  sq.  ft.  of  radiation  to 
heat  them  to  70°  with  outside  temperature  10°  below 
zero.  The  loss  through  the  roof  is  disregarded,  as  there 
is  a  4-in.  dead  air  space  between  the  beaver  board  lining 
and  the  roof;  this  forms  a  fairly  good  insulation.  The 
first-story  squad  room  is  heated  by  seven  radiators,  to¬ 
talling  385  sq.  ft.  Using  the  factors  given  above,  this 
room  would  require  380  sq.  ft. 

The  radiation  installed  in  the  barracks  kept  the  sol¬ 
diers  comfortable  during  the  cold  snaps.  At  night  all 
upper  windows  in  the  squad  room  were  opened  and 
trouble  was  experienced  during  the  very  cold  weather 
from  radiators  freezing.  To  conserve  the  water  and 
^uel  and  prevent  freezing,  the  steam  is  now  turned  off 
the  barracks  after  the  soldiers  have  retired  for  the 
night. 

Besides  the  18  central  heating  plants  there  are  42 
individual  steam  heating  plants  for  officers’  quarters 
and  infirmaries,  carrying  loads  of  from  280  to  3900  sq, 
ft.  each.  These  buildings  are  heated  on  the  two-pipe 
gravity  system,  using  cast-iron  boilers  and  radiators. 

The  amusement  zone  comprises  four  blocks,  150  x  250 
ft.,  with  buildings  of  a  permanent  character  having 
stuccoed  fronts.  There  are  theatres,  restaurants,  dr>’- 
goods  stores,  pool  hall,  shooting  gallery,  etc.,  which  con¬ 
tain  a  total  of  45,000  sq.  ft.  of  radiation.  For  this  zone 
a  two-pipe  vacuum  heating  system  is  used.  Steam  is 
supplied  from  a  central  heating  plant  of  600  hp.  having 
four  f  X  18  ft.  return  tubular  boilers.  No  piping  is  ex¬ 
posed  outside  the  buildings.  The  steam  and  hot  water 
supply  mains  are  run  in  the  attic  or  on  the  ceilings  and 
drop  down  under  the  streets  in  wood  conduit.  The  re¬ 
turn  lines  for  the  steam  and  hot  water  are  run  in  wood 
conduit  in  a  trench  behind  the  buildings. 


Principal  Wire  Gages  Combined  in  a  Single  Table 

A  table  which  combines  in  one  series  the  sizes  in 
the  American  (B.  &  S.),  Steel,  Birmingham  (Stub’s), 
British  Standard,  and  Metric  Wire  (3ages  arranged  in 
order  of  diameter  of  wires,  has  been  issued  by  the  Bu¬ 
reau  of  Standards  as  Circular  No.  67  under  the  title 
“Combined  Table  of  Sizes  in  the  Principal  Wire  Gages.’’ 
The  table  gives  the  diameter  of  all  the  gage  numbers  in 
the  five  systems  in  mils,  inches,  and  milimeters ;  also  the 
cross-section  in  square  mils,  circular  mils,  square  inches 
and  square  milimeters.  This  table  is  particularly  handy 
at  the  present  time  for  those  who  wish  to  determine 
the  nearest  equivalent  in  American  or  British  gage  sizes 
of  wire  specified  in  milimeters  or  square  milimeters. 
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Arch  Bridge  Is  Concreted  from  Cars 
on  Elevated  Track 

Two  Mixer  Plants  Serve  Side-Gate  Cars  Dumping  Into 
Traveling  Chutes — Trussed  Centering 
Reduces  Piling  in  River 


BOTTOM-DUMP  cars  and  a  traveler  carrying  inclined 
chutes  constituted  the  equipment  for  depositing  con¬ 
crete  in  the  Court  Ave.  bridge  over  the  Des  Moines 
River,  at  Des  Moines,  Iowa.  This  bridge  is  496  ft. 
long,  with  a  central  arch  of  84  ft.  clear  span,  two  of 
81  i  ft.  and  two  of  761  ft.  It  is  99  ft.  wide  between 
parapets,  with  a  69-ft.  roadway  and  two  15-ft.  side¬ 
walks.  Transverse  concrete  girders  on  the  six  arch  ribs 
carry  the  deck  slab,  on  which  is  laid  the  concrete  base 
for  asphalt  paving.  Pile  foundations  support  the  piers 
and  abutments.  A  facing  of  Bedford  stone  is  used 
above  the  .springing  line  of  the  arches,  and  includes  a 
rut  stone  handrail  with  turned  stone  balu.sters. 

Materials  were  delivered  on  railway  cars  and  were  un¬ 
loaded  at  the  we.st  end  of  the  bridge  by  means  of  a  stiff- 
leg  derrick  with  80-ft.  boom.  This  delivered  sand  and 
gravel  into  stock  piles  or  directly  to  the  bins  of  the 
concreting  plant  at  this  end  of  the  bridge.  It  also  sup¬ 
plied  a  small  hopper  bin  from  which  the  materials  were 
discharged  into  horse-drawn  dump  wagons  which  were 
driven  over  an  adjacent  bridge  to  the  concreting  plant 
at  the  east  end  of  the  new  structure. 

Of  the  two  concreting  plants,  the  principal  one  was 
that  at  the  west  end  of  the  bridge.  This  had  two  bins 
for  sand  and  crushed  .stone,  elevated  about  40  ft.  above 
the  ground  and  fed  by  the  derrick.  The  height  was  such 
as  to  permit  of  a  series  of  vertical  drops  beginning  at 
the  bins  and  ending  at  the  concrete  car.  Beneath  the 
bins  was  a  1-yd.  hopper  for  mea.suring  the  materials, 
and  below  this  was  a  1-yd.  mixer  driven  by  a  20-hp. 
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motor.  Under  the  mixer  was  a  hopper  for  delivering  the 
concrete  to  the  distributing  cars.  Cement  was  un¬ 
loaded  from  cars  into  a  shed  at  the  ground  level.  fn)m 
which  it  was  delivered  to  the  mixer  by  an  elevator  oper¬ 
ated  by  a  5-hp.  motor. 

The  concreting  plant  at  the  ea.st  end  had  a  similar  ar¬ 
rangement,  but  its  mixer  was  of  t-yd.  capacity  and 
driven  by 'a  steam  engine.  The  sand  and  gravel  de¬ 
livered  here  by  the  dump  wagons  w’ere  supplied  to  the 
elevated  bins  by  means  of  a  stiff-leg  derrick  with  60- 
ft.  boom.  While  the  greater  part  of  the  work  was  done 
from  the  west  plant,  the  use  of  the  other  plant  saved 
much  time,  and  enabled  the  ea.st  piers  to  be  built  before 
they  were  accessible  from  the  we.st  plant. 

Steel  hopper  cars  with  side-discharge  gates  were  used 
to  distribute  the  concrete.  Each  plant  was  served  by 
two  of  these  cars,  di.scharging  on  opposite  sides  of  a 
single  track.  At  the  west  end  the  cars  were  handled 
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ing  and  slewing  engine.  Two  sets  of  falsework  were 
used;  one  for  taking  down  the  old  spans  and  to  carry 
the  A-frame  derrick;  the  other  to  carry  the  trusses  of 
the  arch  centering.  With  these 
trusses  only  five  supporting 
bents  were  required  for  each 
span,  thus  causing  compara¬ 
tively  little  obstruction  to  the 
waterway.  At  each  end  was  a 
framed  bent,  resting  on  the 
concrete  footing  of  the  pier, 
and  between  these  were  three 
pii'e  bents  with  18  piles  each. 
The  caps  of  the  bents  were  at 
the  level  of  the  springing  line 
of  the  arches. 

Arch  centering  for  each 
span  consisted  of  24  trusses. 
Three  sets  of  trusses  sufficed 
for  the  five  spans.  For  each 
10-ft.  arch  rib  there  were  four 
trusses  braced  together,  and 
across  those  were  laid  3-in. 
planks  about  24  in.  apart  to 
support  the  lagging  of  longi¬ 
tudinal  planks  1x8  in.  Strips 
east  end,  where  the  haul  was  short,  the  cars  were  moved  spiked  on  the  top  chords  of  the  trusses  gave  the 
by  hand.  proper  curve  for  the  arch.  The  trusses  were  built  on 

The  concreting  cars  ran  on  a  track  of  24-in.  gage  on  the  river  bank,  floated  out  to  the  bridge  and  set  in 

a  trestle  which  was  built  along  the  center  line  of  the  place  by  derricks.  The  centering  was  i'eft  in  place  for 

bridge  and  had  its  deck  sufficiently  high  above  the  bridge  30  days  after  the  concrete  had  been  placed  in  the  arch 
floor  to  allow  of  spouting  all  the  concrete  to  place  by  ribs. 

gravity.  This  tre.stle  was  built  upon  falsework  carry-  Cofferdams  were  built  of  4  x  8-in.  yellow-pine  sheet¬ 
ing  a  track  of  wider  gage  for  a  traveler  which  straddled  ing  in  20-ft.  lengths.  One  edge  of  each  piece  had  a 

the  concreting  track,  the  traveler  rails  being  about  3  ft.  groove  1  x  li-in.  fitted  with  an  oak  spline  1  x  3  in. 

below  those  of  the  other  track.  To  each  side  of  the  The  pumping  was  done  by  two  6-in.  steam-driven  cen- 

traveler  was  attached  an  inclined  chute  nearly  50  ft.  trifugal  pumps  and  one  8-in.  belted  pump  of  the  same 

long,  of  wood  construction.  Concrete  could  be  taken  type.  A  steam  sheeting-hammer  was  used  for  the  cof- 

from  each  chute  at  two  points  in  its  length  by  means  of  ferdams  and  a  steam  pile-hammer  for  the  foundation 

metal  flexible-pipe  drop  spouts,  which  were  covered  by  piles.  A  horizontal  boiler  of  100  hp.  served  this  work, 

removable  sections  of  the  bottom  of  the  chute  when  not  being  placed  on  the  bank,  Avith  a  4-in.  pipe  to  the  coffer- 
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CHI7TE  TRAVELER  STRADDLES  CONCRETING  TRACK 

posited  in  the  ribs,  and  thus  served  as  the  outer  side  of 
the  form.  Each  stone  is  anchored  to  the  concrete  by 
from  two  to  six  iron  anchors,  according  to  its  size. 

Contract  for  the  Court  Ave.  bridge  was  awarded  in 
December,  1916,  at  $244,308,  including  1200  ft.  of  river¬ 
front  retaining  wall.  By  December,  1917,  the  sub¬ 
structure  and  all  arch  spans  had  been  completed,  with 
the  floor  slab  on  one  span,  and  work  was  in  progress  on 
the  top  work  of  the  other  spans.  The  Koss  Construc¬ 
tion  Co.,  Des  Moines,  has  the  contract;  Frank  Kratoska 
is  superintendent  of  construction  and  L.  V.  Hites  is  its 
engineer  in  charge.  The  work  is  being  done  under  the 
direction  of  the  engineering  department  of  the  City  of 
Des  Moines,  of  which  John  W.  Budd  is  superintendent  of 
streets  and  public  improvements;  Karl  Kastberg,  city 
engineer,  and  John  M.  Tippee,  assistant  city  engineer. 
The  bridge  was  designed  by  the  Marsh  Engineering  Co., 
Des  Moines,  Iowa. 

Many  Traction  Engines  Used  in  Kansas 

On  Mar.  1,  1917,  4032  traction  engines  were  in  use 
in  Kansas.  It  is  estimated  that  6000  to  7000  are  now 
in  use.  The  average  drawbar  horsepower  of  the  trac¬ 
tion  engines  in  use  is  12.5,  which  is  equivalent  to  about 
25  brake  horsepower.  The  size  most  commonly  used 
develops  about  20  horsepower.  The  average  owner  used 
his  tractor  40  to  50  days  last  year.  The  majority  or 
Kansas  traction  engines  are  propelled  by  internal  com¬ 
bustion  engines  using  gasoline  or  kerosene  for  fuel. 
Steam  traction  engines  are  used  to  a  limited  extent 
for  threshing  and  other  heavy  belt  work.  A  large 
average  was  planned  by  traction  engines  in  1916. — 
From  the  report  of  the  Committee  on  Mechanical  Engi¬ 
neering,  Kansas  Engineering  Society,  Jan.  16,  1917, 
presented  by  Dean  A.  A.  Potter,  of  Kansas  State 
Agricultural  College. 


Small  Town  Sewage- Works  Operation 
Problems  Analyzed 

Results  of  Inspecting  Plants  in  39  Cities  in  Iowa 
Presented  to  Engineers  of  State  by 
Prof.  J.  H.  Dunlap 

SHAMEFULLY  NEGLECTED,”  is  generally  the 

kJverdict  on  the  operation  of  the  small-town  sewage 
disposal  plant.  Direct  testimony  from  39  of  100  plants 
was  presented  recently  to  the  Iowa  Engineering  Society 
by  Prof.  J.  H.  Dunlap,  who  spent  three  months  inspect¬ 
ing  the  sewage  works  of  the  state  for  the  Iowa  Board 
of  Health. 

Typical  findings  at  some  of  the  plants  which  have 
sedimentation  tanks  and  sand  filters  are  given,  the  fig¬ 
ures  in  parentheses  being  population,  1915  census. 

Ackley  (1289) :  The  filters  were  weedy,  the  sand 
ridges  between  the  two  beds  were  broken  through,  and 
there  were  holes  in  the  filters  leading  directly  to  the 
underdrains.  Care  insufficient. 

Albia  (5138) :  The  two  Imhoff  tanks  were  miniature 
septic  tanks.  The  slot  connecting  the  sedimentation 
chamber  with  the  sludge  chamber  had  been  clogged  and 
the  sedimentation  chamber  was  well  sludged  up.  The 
flat  slab  covers  made  it  practically  impossible  to  operate 
the  tanks 'properly.  The  filter  beds  were  somewhat  out 
of  level,  and  the  distribution  was  uneven.  Care  insuffi¬ 
cient. 

Carroll  (4031)  :  The  plant  consists  of  two  septic 
tanks  and  five  sand  filters.  The  latter  have  about 
reached  their  normal  capacity.  The  plant  was  in  ex¬ 
cellent  condition  with  the  exception  of  some  trouble  with 
siphons.  It  receives  regular,  intelligent  care. 

Grinnell  (5061) :  The  two  Imhoff  tanks  were  found 
to  be  sludged  up.  The  four  sedimentation  chambers 
were  miniature  septic  tanks.  The  distribution  upon  the 
sand  filters  was  imperfect.  Trouble  was  experienced  in 
removing  sludge  from  the  tanks,  since  no  water  con¬ 
nections  were  available.  The  plant  was  receiving  regu¬ 
lar  but  not  intelligent  care.  The  slab  covers  have  now 
been  removed. 

Lake  View  (814) :  The  two  filters  were  somewhat 
weedy.  Soil  from  the  tanks  was  being  washed  down 
upon  the  surface  of  the  beds.  The  outfall  wall  was  be¬ 
ing  undermined.  Care  received  every  two  weeks. 

The  impression  still  remains  in  the  minds  of  many 
city  officials  that  septic  tanks  are  cure-alls.  In  one  case 
these  tanks,  built  in  1913,  had  been  bypassed  ever  since 
their  construction. 

As  with  the  grit  chamber,  the  old-fashioned  slab  cover 
close  to  sewage  surfaces  with  a  few  manhole  openings 
must  be  abandoned.  The  inlet  channels  to  the  septic 
tanks  should  be  so  designed  that  they  are  self-cleansing. 
Since  most  of  the  Iowa  plants  suffer  from  excessive  in 
filtration  of  ground  water  during  a  long  period  in  tho 
spring,  ample  overflows  must  be  provided,  so  that  t!io 
septic  tank  may  never  work  at  an  excessive  rate.  Othe 
points  demanded  are  ample  sludge  beds,  hopper-  in¬ 
stead  of  flat-bottomed  tanks,  conveniently  arranged 
valves  of  good  design  and  two  tanks,  one  smaller  than 
the  other,  to  care  for  the  small  volumes  usually  delivered 
to  a  new  plant. 


Marion  (4675) :  The  two  filters  (new  plant)  showed 
uneven  distribution  of  sewaKe.  The  siphons  were  jfiv- 
injr  trouble.  No  sludi^e  bed.  Sludgre  from  .septic  tanks 
flushed  directly  into  the  creek. 

Nevada  (2686) :  Both  filters  were  being  bypassed  at 
time  of  visit.  One  was  .still  flooded  from  high  water  in 
the  creek.  The  filter  beds  were  badly  overworked,  oper¬ 
ating  at  lea.st  three  times  the  normal  rate.  In  winter 
the  beds  are  bypassed.  The  plant  receives  regular  care. 

Newton  (5165) ;  Serious  trouble  with  gas  waste  had 
put  Iwjth  the  ImhoflF  tank  and  the  two  filter  beds  out  of 
commission.  The  tank  had  been  improperly  constructed 
in  the  first  place  with  holes  at  the  bottom  of  the  sedi¬ 
mentation  chambers  in.stead  of  continuous  slots.  The 
flat-slab  cover  has  been  removed. 

Sumner  (1585) :  Filters  permanently  bypassed,  since 
they  had  been  constructed  with  their  drainage  system 
too  near  the  level  of  the  creek. 

Tipton  (2176) :  Filter  beds  badly  overworked,  flood¬ 
ed  recently  and  the  plank  distributors  floated  out  of 
place.  With  no  sludge  bed  the  septic  tanks  are  sludged 
directly  into  the  creeK.  The  filters  are  bypassed  in 
winter.  Little  care. 

Toledo  (1721):  Both  filter  beds  flooded  from  high 
water  in  the  creek.  In  winter  the  plant  is  bypassed.  No 
regular  care. 

Make  Imhoff  Tank  Surfaces  Smooth 

As  with  septic  tanks  and  grit  chambers,  so  with  Im- 
hofif  tanks — the  flat-slab  cover  must  be  dispensed  with. 
With  some  plants  the  side  walls  of  the  sedimentation 
basins  must  be  cleaned  and  the  slots  opened  once  a  day. 
With  other  plants  once  a  month  is  sufficient.  It  is  es- 
.sential  in  constructing  the  sedimentation  chamber  that 
the  surfaces  upon  which  the  solids  settle  should  be  fin¬ 
ished  smooth.  The  slopes  of  the  bottoms  of  the  sedi¬ 
mentation  chambers  should  not  be  too  flat.  The  slot  at 
the  bottom  of  the  chamber  should  be  wide  enough  to  pre¬ 
vent  its  being  clogged  by  sludge.  One  large  Imhoff  tank 
plant  had  been  constructed  without  much  attention  to 
smooth  surfaces  in  the  sedimentation  chambers,  and 
ridges  lielween  the  boards  of  the  forms  were  in  evi¬ 
dence.  Two  results  are  sure  in  such  a  case.  First,  the 
walls  and  aprons  of  the  sedimentation  chambers  cannot 
be  cleaned  properly.  Then,  due  to  the  fact  that  the 
sludge  deposited  is  not  all  removed,  some  of  it  w’ill  be¬ 
come  .septic,  and  w’hen  gas-filled  will  rise  to  the  surface, 
thus  interfering  with  the  proper  efficiency  of  sedimen¬ 
tation. 

The  design  must  be  so  worked  out  that  there  are  no 
sludge  or  gas  pockets  underneath  the  walls  comprising 
the  sedimentation  chamber.  Such  pockets  are  fre¬ 
quently  found  in  tanks  provided  with  double  sedimenta¬ 
tion  chambers  with  chimney  gas  vents  between.  The 
sludge  and  gas  collecting  in  these  pockets  will  eventually 
cause  trouble  by  coming  up  through  the  slot  in  the  bot¬ 
tom  of  the  sedimentation  chamber,  thus  interfering  with 
the  fundamental  purpose  for  which  Imhoff  tanks  are 
designed. 

An  emergency  drain  pipe  should  be  so  designed  and 
constructed  that  the  level  of  the  sewage  in  the  tanks 
may  easily  be  lowered  below’  the  slots  of  the  sedimenta¬ 
tion  chambers.  In  this  way  tedious  and  expensive  pump¬ 
ing  is  avoided  in  case  it  becomes  necessary  to  empty 


these  chambers  in  order  to  clean  the  slopes  and  open 
the  slots,  or  to  remove  obstinate  sludge  from  the  di¬ 
gestion  chambers. 

Every  Imhoff  tank  ought  to  be  constructed  with  such 
connections  to  water  under  pressure  that  the  sludge  in 
the  bottom  of  the  tank,  together  with  the  sludge  imme¬ 
diately  underneath  the  bottom  of  the  sludge  pipe,  may 
be  readily  broken  up  and  agitated. 

Bypassing  Sludge  to  Creeks  Too  Common 

The  flow  line  of  the  inlet  carrying  the  sludge  upon  the 
bed  should  be  so  high  above  the  surface  that  the  sludge 
will  not  back  into  the  sludge  pipe,  and  thus  ultimately 
stop  it  up.  Distribution  troughs  for  sludge  from  either 
septic  tanks  or  Imhoff  tanks  are  unnecessary.  The 
sludge  beds  should  be  as  porous  as  possible.  An  inch  or 
two  of  sand  upon  the  top  of  about  a  foot  of  properly 
graded  material  is  common  practice  in  the  large  Imhoff 
plants  in  the  Ea.st. 

The  practice  at  many  plants  of  sludging  out  tanks  di¬ 
rectly  into  drainage  ditches  or  creeks  should  be  dis¬ 
continued.  Sludge  beds  should  be  constructed  and  used 
even  if  pumping  is  necessary.  No  direct  bypass  of 
sludge  to  creeks  should  be  included  in  the  design  of  the 
plant. 

In  at  least  one  plant  in  Iowa  the  sludge  cannot  be  re¬ 
moved  from  the  siphon  chamber  without  considerable 
labor,  since  during  construction  the  inspector  did  not 
insist  upon  the  contractor  constructing  a  smooth  floor 
with  the  proper  slope.  A  bypass  for  the  effluent  from 
sedimentation  tanks  should  be  included  in  the  design  of 
the  siphon  chamber. 

The  word  “automatic”  siphon  is  a  misnomer.  While 
such  siphons  will  operate  automatically,  occasionally  for 
long  periods  of  time,  yet  at  any  moment  the  proper 
alternation  of  the  siphons  may  cease.  Accordingly  all 
piping,  vents,  blowoff  traps  and  starting  wells  should 
be  so  located  as  to  be  easily  accessible.  In  many  plants 
in  low’a  it  is  so  difficult  to  get  at  the  siphons  and  their 
auxiliary  connections  that  they  are  naturally  neglected. 
Ultimately  this  means  trouble  and  expense. 

A  great  many  filter  beds  in  Iowa  are  overworked. 
Engineers  differ  upon  the  area  which  should  be  pro¬ 
vided.  The  State  Board  of  Health  has  concluded  that 
under  Iowa  conditions,  with  ordinary  residential  sewage 
from  small  towns,  intermittent  sand  filters  may  be 
operated  at  a  rate  of  200,000  gal.  per  day.  Many  filter 
beds  have  berms  4  to  5  ft.  wide  at  the  top,  with  slope.-^ 
IJ:  1  around  each  individual  filter  bed.  When  beds  are 
.symmetrically  located  side  by  side  much  area  may  be 
saved  if  they  are  separated  by  sand  ridges  10  or  12  in. 
high.  No  inconvenience  in  operation  has  been  found 
where  this  method  has  been  follow^  consistently. 

In  selecting  sand  for  sewage  filters  the  State  Board  of 
Health  should  be  consulted,  as  a  study  has  been  made  of 
many  of  the  sand  deposits  in  Iowa  and  the  requirements 
for  filter  sand  have  been  adjusted  to  suit  average  Iowa 
conditions. 

One  common  fault  in  the  operation  of  filter  beds  in 
Iowa  is  the  uneven  distribution  of  the  sewage  over  the 
surface  of  the  bed.  In  general,  the  tile  distributors,  es¬ 
pecially  those  consisting  of  a  single  line  of  tile  down 
the  center  of  the  beds,  were  found  to  be  giving  better 
service  than  plank  distributors.  The  operators  of  the 


flow  through  both  tile  and  plank  distributors  so  that 
equal  amounts  of  sewage  may  reach  equal  areas. 

In  case  the  filter  bed  becomes  fiooded,  under  no  cir¬ 
cumstances  should  holes  be  made  in  the  sand  so  that  the 
sewage  may  find  its  way  directly  to  the  underdrains. 

This  was  tried  at  Grinnell  with  the  result  that  the 
underdrains  were  clogged  and  the  filter  beds  put  out  of 
commission.  Spading  or  plowing  of  beds  should  not 
be  permitted.  The  surface  should  be  stirred  only  to  a 
depth  of  i  in. 

Every  plant,  no  matter  how  small,  should  have  a 
tool  house,  and  the  superstructure  of  the  sedimentation 
tanks  may  be  so  designed  as  to  serve  this  purpose. 

This  house  would  afford  the  operator  protection  from 
the  weather,  and  here  he  may  make  the  reports  and 
carry  out  the  simple  tests  which  ought  to  be  required. 

The  sludge  levels  in  the  sedimentation  tanks  should  be 
measured  regularly.  The  engineer  should  leave  with  the 
operator  devices  for  this  purpose,  such  as  a  graduated 
cord  or  wire  with  a  weighted  board  or  iron  plate  at¬ 
tached  in  such  a  way  as  to  remain  horizontal.  No 
plant  visited  possessed  anything  of  this  kind.  Certain 
industrial  wastes  must  be  guarded  against.  Grease  from 
garages,  wastes  from  creameries  and  from  gas  plants 
must  not  find  their  way  directly  into  the  sewage-treat¬ 
ment  plant. 

It  is  strange  in  how  few  plants  any  idea  exists  as  to 
the  one  fact  which  is  most  fundamental  of  all — how 
much  sewage  is  being  handled. 

The  plant  should  have  every  bypass  sealed  by  the 
State  Board  of  Health.  Whenever  such  a  seal  must 
be  broken  a  written  report,  stating  the  cause,  should  be 
made  to  the  board  within  24  hours.  For  violating  this 
rule  Prof.  Dunlap  suggests  that  a  severe  fine  or  im¬ 
prisonment,  or  both,  should  be  fixed  by  law.  The  by¬ 
passing  of  sewage-treatment  plants  has  become  a  matter 
of  course.  The  dictates  of  both  law  and  of  common 
sense  are  thereby  transgressed  with  no  compunctions  of 
the  community  conscience  whatsoever.  The  remedy 
recommended,  though  drastic,  would  correct  much  of  the 
present  carelessness  and  thoughtlessness. 

Four  preventives  and  remedies  for  the  maladies  of 
sewage-works  in  Iowa  are  suggested:  (1)  Proper  de¬ 
sign  should  be  insisted  on.  (2)  The  State  Board  of 
Health  should  require  that  contracts  with  engineers  for 
the  design  of  plants  should  include  an  agreement  to 
operate  them  for  at  least  one  year  after  completion. 
During  this  period  some  competent  man  could  be  trained 
to  care  for  the  plant,  make  the  proper  tests,  and  fill 
out  reports  to  the  State  Board  of  Health.  (3)  In 
instructing  the  local  operator  it  must  be  kept  in  mind 
that  this  individual  is  a  more  or  less  transitory 
character.  Accordingly,  explicit  directions  for  each 
detail  of  operation  must  be  made  out.  It  is  a  good 
plan  to  have  such  directions  framed  and  hung  in  the  tool 
house.  Some  of  the  engineers  of  Iowa  already  are  con¬ 
scientiously  leaving  such  directions,  but  in  no  case  have 
they  been  found  at  the  plant  itself.  In  most  instances 
they  were  filed  away  by  city  clerks  and  forgotten.  (4) 
Some  central  authority  like  the  State  Board  of  Health 
must  be  in  direct  control  of  sewage-works  operation  and 
to  make  this  effective  more  financial  support  is  neces-  ^ 
sary. 


Serious  deterioration  in  a  new  swingbridge,  threat¬ 
ening  interruption  of  an  important  highway  route 
leading  out  of  New  York  City  and  of  traffic  on  an 
equally  important  river,  has  just  been  reported  upon 
by  engineers  of  the  Public  Utility  Commission  of  New 
Jersey.  Emergency  repairs  to  insure  the  safety  of 
the  structure  were  undertaken  at  once.  The  turntable 
of  the  bridge  was  found  to  be  in  a  condition  of  in¬ 
cipient  failure  through  buckling  of  the  drum  stiffeners, 
although  the  bridge  is  only  seven  years  old  and  the 
turntable  in  fact  was  partly  reconstructed  in  1912,  only 
two  years  after  completion.  Negligence  is  to  blame 
for  part  of  the  present  trouble,  although  inherent 
weakness  in  the  design  is  .said  to  be  the  originating 
cause.  When  turntable  wheels  broke — not  a  rare 
occurrence — they  were  not  always  replaced  promptly, 
and  in  some  instances  track  segments  were  damaged 
or  loosened  before  the  broken  wheel  was  taken  out. 

The  swing  span,  295  ft.  long  by  60  ft.  wide  (42}  ft. 
between  trusses),  is  a  rim-bearing  structure  and  weighs 
about  1900  tons.  It  carries  a  double-track  street-car 
line  which  serves  a  number  of  large  plants  engaged  in 
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FIG.  2.  SICCTION  THROUGH  DRUM 
A.\D  WHEKUS 

the  upper 

track  plate,  the  critical  elements  of  the  situation.  The 
whole  circumference  of  the  drum  showed  similar  damage. 

The  drum,  36}  ft.  in  diameter  by  5  ft  deep,  has 
single-angle  stiffeners  spaced  a  little  less  than  4  ft. 
(double-angle  stiffeners  at  splices).  It  is  carried  on 
52  wheels,  18  in.  in  diameter,  journaled  on  pins  fixed 
in  a  live-ring  3  ft.  wide.  The  bottom  flange  of  the  drum 
consists  of  two  6  x  6  x  angles;  the  upper  track 

plate,  2  in.  thick,  is  tap-bolted  directly  to  these  angles. 
The  lower  track  consists  of  cast  segments  of  inverted 
U-shaped  cross-section. 

The  radial  girders  of  the  drum  connect  to  a  collar 
khat  engages  the  center  casting;  just  below  this  is  an¬ 
other  collar  braced  to  the  live-ring.  At  present  the 

upper  collar  is  loo.se 
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broken.  Whether  this  condition  of  the  center  exerted 
uny  influence  on  the  condition  of  the  track  or  wheels  has 
not  l>een  determined. 

The  inspections  made  during  the  la.st  few  months, 
summarized  in  a  report  by  C.  A.  Mead,  chief  engineer 
of  the  division  of  bridges  and  grade  cro.ssings  of  the 
Tublic  Utility  Commission,  disclo.se  “a  rapidly  pro- 
gre.s.sing  condition  of  failure  of  parts  of  the  turntable.” 
In  August  seven  drum  wheels  were  broken.  In  Decem¬ 
ber  six  broken  wheels  were  in  .service  and  27  new  ones 
were  in  place,  19  pairs  of  drum  stiffener  angles 
showed  buckles  (.see  Fig.  1),  and  one  angle  was  broken 
at  the  summit  of  the  buckle;  the  maximum  .stiffener 
deflection  was  J-in.  in  a  length  of  7  in.  A  month  later 
the  greatest  .stiffener  deflection  was  12  in.,  and  at 
this  time  fourteen  breaks  in  the  upper  track  segments 
were  found  and  the  lower  flange  angles  of  the  drum 
were  .seen  to  be  bent  up  nearly  an  inch  both  inside 
and  outside  of  the  drum;  two  broken  wheels  were  in 
service. 

The  buckling  of  the  stiffeners  occurred  at  the  foot 
in  all  cases.  No  distortion  was  noticed  farther  up, 
either  parallel  to  the  web  or  at  right  angles  to  it.  The 
drum  girder  thus  appears  to  have  adequate  web 
strength  and  the  buckling  is  evidently  due  to  load  con¬ 
centration  at  the  outer  edges  of  the  track. 

A  track  segment  which  had  been  removed  was  traced 
to  show  the  shape  of  the  cross-section.  This  tracing 
is  reproduced  (in  reduced  size)  in  Fig.  3.  The  up- 
bending  of  the  side  portions  corresponds  with  the 
bending  of  the  drum  flange  and  the  buckling  of  the 
stiffeners  that  may  be  seen  in  the  views  in  Fig.  1. 

The  effect  of  wheel-rolling  on  the  upper  tread  is  held 
to  be  primarily  responsible  for  the  condition  of  the 
bridge,  but  neglect  in  maintenance  was  an  important 
contributorj’  cause.  The  metal  at  the  contact  of  wheels 
and  segments  appears  to  have  flowed,  resulting  in  a 
tendency  to  both  lateral  and  longitudinal  bending  of 
the  track.  As  a  further  consequence  abnormal  con¬ 
centration  of  load  took  place;  the  wheel  breakages 
probably  were  produced  by  these  actions,  though  some 
wheels  may  have  broken  earlier  due  to  defects  and 
accelerated  the  destruction  of  the  track.  That  the 
lower  track  was  not  affected  similarly,  though  its  bear¬ 
ing  surface  is  somewhat  narrower  than  that  of  the 
upper  track,  may  be  credited  to  the  stiffness  of  its 


V-.shaped  section,  while  the  upper  track  depended  for 
even  bearing  on  the  bending  resi.stance  of  the  out¬ 
standing  legs  of  the  flange  angles. 

Failure  to  replace  broken  wheels  at  once  is  not  the 
only  point  of  bad  maintenance  in  the  hi.story  of  the 
bridge.  The  bridge  has  been  turned,  on  at  least  oiu- 
occasion,  with  one  one-eighth  of  the  upper  track 
removed. 

Only  two  of  the  four  rack-pinions  which  turn  the 
bridge  were  found  (^erative.  As  originally  built  in 
1910  the  turning  machinery  had  only  two  pinions,  but 
two  years  later  the  gearing  was  rebuilt  to  provide  four. 
It  appears,  however,  that  at  some  sub.sequent  period 
a  cross-shaft  that  furnishes  power  to  two  of  the 
pinions  was  put  out  of  service  by  drawing  the  key  of 
the  driving  gear.  The  entire  load  of  turning  is  thus 
carried  by  the  other  half  of  the  machinery,  and  the 
idle  half  turns  only  by  being  driven  from  the  drum. 
The  two  active  pinions  are  seriously  worn. 

A  factor  in  the  case  is  the  necessity  for  joint  action 
by  two  counties  to  initiate  any  repairs  or  other  changes. 
This  produced  serious  delay — one  county  failing  to  take 
action  even  though  the  other  was  prompt  in  doing  its 
part — at  a  time  when  the  condition  of  the  structure 
demanded  immediate  repairs.  The  Public  Utility  Com¬ 
mission,  which  is  required  to  inspect  bridges  carrj’ing 
electric  railways,  secured  temporary  action  through 
the  Public  Service  Railway  Co.  when  the  rapid  devel¬ 
opment  of  the  defects  created  risk  of  serious  accident. 
The  State  Highway  Commission  has  no  juri.sdiction, 
according  to  D.  G.  Thompson,  highway  engineer,  al¬ 
though  the  bridge  is  a  ver>'  important  highway  route. 

To  safeguard  the  turntable  until  permanent  repairs 
could  be  started,  the  drum  flange  was  stayed  by  tim¬ 
bers  wedged  between  upper  and  lower  flange.  Plans 
for  reconstructing  the  track  include  the  following 
items:  Increasing  the  number  of  wheels  to  65  (in 
place  of  52),  and  riveting  vertical  diaphragms  between 
the  two  outer  channels  of  the  live-ring,  since  the  tie- 
plates  betwen  wheels  have  to  be  removed  when  more 
wheels  are  put  in;  strengthening  the  outstanding  legs 
of  the  stiffeners  by  riveting  on  a  reinforcing  bar; 
placing  two  cast-steel  stiffeners  in  each  space  between 
existing  stiffeners;  substituting  an  upper  track  of 
special  steel  for  the  present  soft  steel  track,  and  pro¬ 
viding  new  w'heels  of  hard  steel. 
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Transportation  Needs — Rail,  Water  and  Highway 


Motor  Truck  Transportation  Must  Be 
Developed,  Says  A.  C.  Bedford 

SAYING  that  he  feels  the  development  of  motor 
truck  transportation  so  important  that  it  should  be 
put  into  the  utmost  possible  effect,  A.  C.  Bedford, 
chairman  of  the  board  of  the  Standard  Oil  Co.,  told 
the  convention  of  the  U.  S.  Chamber  of  Commerce  at 
Chicago  that  the  best  use  should  be  made  of  existing 
roads,  even  if  no  new  ones  can  be  built.  Mr.  Bedford 
reviewed  the  gasoline  situation,  and  indicated  that  the 
oil  industry  will  meet  essential  needs  by  curtailing 
the  use  of  pleasure  automobiles.  His  address  follows 
in  part: 

“The  question  I  am  called  upon  to  discuss  this 
afternoon,  as  I  understand  it,  is  ‘Can  the  petroleum 
industry  keep  pace  with  the  development  of  auto 
truck  transportation?’  I  answer,  ‘it  can,  and  it  will, 
because  it  must.’ 

“It  was  inevitable  that  motor  trucks  should  become 
an  increasingly  important  factor  in  our  transportation 
.systems.  An  instance  of  this  was  the  successful  oper¬ 
ation  in  such  a  winter  as  last  of  a  motor  truck  express 
route  between  New  York  and  Philadelphia.  Since 
then  the  service  has  been  extended  to  Baltimore, 
Washington,  Boston  and  other  points.  When  the  Gov¬ 
ernment  sent  30,000  transport  trucks,  ordered  for 
shipment  abroad,  to  points  of  embarkation  under  their 
own  power,  instead  of  by  rail,  it  relieved  about  15,000 
freight  cars,  of  a  capacity  of  about  800,000  tons,  and 
also  permitted  the  transportation  of  90,000  tons  of 
material  to  the  coast  in  these  trucks,  making  the  total 
release  of  freight  cars  17,250,  of  40  tons  capacity  each. 

“The  possibilities  opened  up  by  these  transporta¬ 
tion  ventures  emphasizes  the  fact  that  we  must  avail 
ourselves  to  the  utmost  extent  of  the  service  of  the 
motor  truck,  and  I  am  hopeful  that  there  will  be  suf¬ 
ficient  gasoline  available  to  provide  for  all  the  com¬ 
mercial  as  well  as  passenger  vehicles  during  1918. 
Even  should  there  be  a  shortage  of  ga.soline,  the  de¬ 
velopment  of  the  auto  truck  should  not  be  retarded, 
although  it  should  become  necessary  to  place  restric¬ 
tions  on  the  use  of  gasoline  by  passenger  vehicles  for 
pleasure  uses. 

6,000,000  Autos  on  January  1 

“The  total  automobile  and  truck  registration  in  the 
country  as  of  Jan.  1,  1918,  according  to  ofhcial  figures 
furnished  from  all  of  the  48  states,  is  4,941,276.  This 
figure  does  not  include  duplicate  registrations  and, 
of  course,  does  not  include  hundreds,  and  perhaps 
some  thousands  of  cars  in  remote  districts,  all  of 
which  are  not  regi.stered.  In  round  figures,  there 
must  have  been  close  to  6,000,000  automobiles  and 
trucks  in  the  country  on  Jan.  1  this  year.  The  rough 
estimate  prevailing  in  the  motor  truck  industry,  which 
■nay  be  accepted  as  sufficiently  accurate,  places  the 


number  of  trucks  in  operation  in  this  country  at  the 
beginning  of  this  year  at  351,000,  with  current  esti¬ 
mates  of  motor  truck  output  as  high  as  22,000  per 
month.  Roughly,  5,000,000  motor  vehicles  in  the 
United  States  will  require  about  50,000,000  barrels 
of  ga.,oline  this  year.  Gasoline  exports  to  the  Allies 
last  year  totaled  nearly  8,000,000  barrels.  There  will 
be  more  this  year,  so  that  the  total  demand  made  on 
the  petroleum  industry  for  gasoline  this  year  will  be 
over  60,000,000  barrels.  In  1917  our  production  was 
from  50,000,000  to  55,000,000  barrels. 

The  Road  Problem 

“There  remains  another  problem  in  connection  with 
the  further  development  of  motor  truck  transporta¬ 
tion,  and  that  is  the  problem  of  the  roads.  Existing 
good  roads  are  deteriorating  rapidly,  for  various  rea; 
sons,  and  we  all  known  that  when  deterioration  seta  in 
it  is  exceedingly  rapid  unless  the  roads  are  currently 
maintained.  Thus,  the  maintenance  of  exi.sting  high¬ 
ways  will  require  large  quantities  of  asphalt  or  heavy 
binders,  and  more  good  roads  are  desired  and  required 
if  truck  transportation  is  to  develop  its  full  efficiency. 

“The  truth,  and  the  trouble,  is  we  have  not  right 
now  the  material  necessary  for  this  road  construction 
and  road  maintenance.  Speaking  in  very  round  fig¬ 
ures,  about  1,000,000  tons  of  asphalts  of  various  kinds 
are  required  each  year  for  road  work  in  the  United 
States,  and  almost  half  this  amount  is  required  for 
repairs  and  maintenance  alone.  But  all  our  asphalt 
has  to  be  imported  with  the  exception  of  a  compara¬ 
tively  .small  proportion  obtained  from  California  and 
some  Texas  crudes,  from  coal  tar,  and  as  byproducts 
from  cracking  processes.  At  this  time  practically 
none  is  being  imported,  either  from  Mexico,  the  big 
source  of  asphalt  base  crude,  or  from  Bermuda  and 
Trinidad,  the  main  sources  of  natural  asphalt.  So  far 
as  manufacturing  capacity  is  concerned,  we  have 
ample,  enough  to  turn  out  sufficient  asphalt  to  permit 
of  the  construction  of  several  thousands  of  miles  of 
roads. 

“There  is  the  additional  difficulty  of  labor  for  con¬ 
struction  and  maintenance  work  on  the  scale  we  would 
like  to  see.  f'rom  the  viewpoint  of  the  motor  truck 
alone,  it  would  require  a  large  number  of  men,  who 
probably  at  this  time  can  be  used  to  better  advantage 
in  agricultural,  shipbuilding  and  other  industrial 
work. 

“There  is  also  to  be  considered  the  large  number  of 
men  required  to  operate  motor  trucks,  as  compared 
with  the  number  in  a  train  crew. 

“My  feeling,  then,  as  regards  the  road  end  of  the 
problem,  is  that  the  auto  truck  tran.sportation  plan, 
especially  in  its  relation  to  the  prosecution  of  the  war, 
is  so  important  that  it  should  be  put  into  effect  to  the^ 
utmost  extent  possible,  making  the  most  possible  use 
of  existing  roads,  even  though  no  new  good  roads  can 
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be  built.  With  respect  to  the  demand  for  gasoline  for 
essential  purposes,  I  can  only  repeat  what  I  said  at 
the  outset — it  can  and  shall  be  met. 

“But  let  me  again  repeat,  because  I  feel  very  deeply 
the  seriousness  of  it  —  every  consumer  of  gasoline 
must  endeavor  to  purge  himself  of  his  share  of  re¬ 
proach  becau.se  of  any  unneces.sarv’  use  or  waste  of 
gasoline,  remembering  there  is  still  great  demand  for 
our  own  and  our  Allies’  war  needs. 

“In  urging  you  to  conserve  because  of  a  possible 
shortage  of  motive  power  brings  to  my  mind  again 
a  thought  that  has  come  to  me  often  lately,  and  that 
is  that  we  mu.st  also  learn  to  conserve  our  energy,  that 
indispensable  energy  which  so  many  people  in  high 
as  well  as  lowly  positions  are  wasting  by  mischievous 
and  idle  criticism  of  the  Government’s  war  activities. 
Our  experiences  in  this  respect  are  not  unique.  The 
Governments  of  none  of  our  Allies  have  been  immume 
from  internal  criticism;  indeed,  we  find  at  the  most 
critical  periods  of  the  militarj-  campaigns,  the  civil 
power  in  these  countries  undergoing  a.stonishing 
changes,  and  the  complexion  of  the  governing  body 
materially  altered.  It  is  a  tribute,  indeed,  to  the  busi- 
ne.ss  character  of  President  Wilson’s  administration 
that,  in  spite  of  innumerable  detractors  and  rumor 
mongers,  he  had  not  lost  the  confidence  of  the  great 
body  of  the  American  people.’’ 


Importance  of  Highways  Emphasized 
by  Roy  D.  Chapin 

That  the  highways  can  and  must  play  an  important 
part  in  freight  transportation  was  the  point  pressed 
emphatically  by  Roy  D.  Chapin,  chairman  of  the 
highway  transportation  committee  of  the  Council  of 
National  Defense.  The  motor  truck  offers  wide  possi- 
t  bilities  for  rapid  haulage  and  has  the  special  advantage 

I  of  taking  the  shipment  direct  from  the  producer  to  the 

consumer.  One  line  of  u.sefulne.ss  is  in  saving  short-haul 
;  movements  of  railway  cars.  Many  cities  have  motor 

I  truck  freight  lines  operating  on  regular  daily  schedules 

I  to  near-by  points,  and  merchants  can  assist  in  relieving 

:  the  railways  by  encouraging  the  use  of  this  local  service. 

^  The  widest  possible  use  of  the  motor  truck  as  a 

*  transportation  agency  was  approved  in  a  resolution 

passed  recently  by  the  Council  of  National  Defense, 
this  resolution  al.so  requesting  the  State  Councils  of 
Defense  and  other  state  authorities  to  take  all  necessary 
steps  to  facilitate  this  means  of  transportation,  re¬ 
moving  an  regulations  that  tend  to  restrict  or  dis- 
f  courage  such  use  of  the  motor  truck.  Regulation  is 

>;  necessary,  but  in  certain  sections  there  seems  to  be  a 

.  tendency  to  impose  laws  that  are  widely  restrictive. 

The  establishment  of  return  load  bureaus  to  reduce 
- 1  the  empty  movements  of  motor  trucks  is  an  important 

^  move  based  on  English  practice.  Where  trucks  bring 

loads  into  a  city  and  return  empty,  while  other  trucks 
take  loads  out  and  return  empty,  there  is  a  serious 
waste  in  transportation. 

In  Connecticut  last  fall  it  became  apparent  that  the 
motor  truck  could  carry  freight  cheaply  between  local 
points  and  deliver  it  promptly,  but  that  the  empty 
return  trip  was  a  waste.  Therefore  “return  load 
bureaus’’  were  establishe<i  in  14  cities  and  listed  in  the 
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telephone  books.  If  a  truck  is  to  take  a  load  fnmi 
Hartford  to  Waterbury  a  notice  is  either  sent  ahead  to 
the  Waterbury  bureau  or  else  the  truck  driver  calls 
up  on  the  telephone  when  he  arrives  and  asks  for  a  load 
to  Hartford.  Usually  this  can  be  furnished,  as  the 
commercial  interests  have  found  this  the  most  prompt 
means  of  transportation  now  available.  No  charge  is 
made  for  the  service  and  the  bureaus  are  operated 
economically  at  the  offices  of  the  local  chambers  of 
commerce.  The  system  is  being  e.stablished  in  many 
states  and  cities.  The  Merchants’  Association  of  New 
York  has  appropriated  $5000  to  institute  such  a  bureau 
for  the  service  of  the  great  motor  truck  traffic  in  ami 
out  of  New  York  City. 

Motor  trucks  can  be  used  also  to  provide  a  quicker 
means  of  getting  freight  shipments  from  the  freight 
station  to  the  consignee.  This  store-door  delivery’  means 
taking  the  freight  immediately  on  arrival  at  the  freight 
house.  Thus  the  station  platforms  which  have  become 
storage  floors  are  converted  into  clearance  floors. 

Transportation  for  farm  products  where  it  is  diffi¬ 
cult  or  impossible  now  to  get  these  to  market  is  a  potent 
means  of  improving  the  food  supply.  For  example, 
Maryland  has  a  well  developed  rural  express  system  of 
privately  ow’ned  motor  trucks  operating  on  regular 
schedule  over  certain  routes,  picking  up  at  any  gate 
the  produce  of  the  farmer  and  delivering  it  in  the  city. 
The  service  is  daily,  regular,  dependable  and  economical. 
One  of  the  great  advantages  is  that  it  permits  the  farmer 
to  market  his  products  easily  without  the  necessity  of 
leaving  his  farm  work  and  going  to  the  city. 

Thousands  of  trucks  headed  for  France  will  travel 
over  the  roads  to  port  of  embarkation,  preventing  rail¬ 
road  congestion  and  at  the  same  time  giving  the  drivers 
much  needed  training.  Snow  proved  the  greatest  diifi- 
culty  last  winter,  but  Mr.  Chapin  thinks  the  time  i.s 
coming  when  all  main  traveled  routes  in  the  country 
where  traffic  is  heavy  will  be  kept  open  all  the  year 
round.  On  such  routes  heavy  falls  of  snow  should  not 
mean  that  traffic  is  to  be  snowbound  for  days  or  weeks. 
An  additional  reason  for  snow  removal  is  that  high¬ 
ways  from  which  the  snow  has  been  removed  are  in 
much  better  shape  in  the  spring  and  do  not  break  up 
badly  when  the  frost  comes  out  of  the  ground. 


Francis  H.  Sisson  Discusses  Railways 
and  Waterways 

A  PAPER  on  “Railway  Extensions’’  by  Francis  H. 

Sisson,  vice-president  of  the  Guaranty  Trust  Com¬ 
pany  of  New  York,  expressed  the  opinion  that  recent 
growth  of  the  railway  system  has  been  far  too  small, 
and  that  this  condition  is  the  result  of  a  decade  of  anti¬ 
railway  legislation  and  regulation  based  mainly  on 
ignorance  and  prejudice.  The  people  have  forgotten  the 
great  influence  of  the  railways  in  developing  the  country' 
and  its  resources.  The  Government  has  made  numerous 
regulations  and  restrictions,  but  without  any  guaranty 
of  returns,  so  that  the  railways  have  suffered  in  funds 
and  in  credit. 

Further  developments  are  needed,  and  there  are  great 
resources  of  coal,  oil  and  farm  lands  awaiting  railways 
to  make  them  commercially  available.  Plans  for  the 
future  must  include  extension  of  the  railway  system, 
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and  also  the  maintenance  and  improvement  of  the  exist¬ 
ing  lines.  Shippers  are  suffering  under  conditions  for 
which  they  themselves,  are  largely  responsible  and  it  is 
time  for  them  to  take  constructive  action.  The  neces¬ 
sary  change  in  the  situation  rests  with  the  people, 
through  the  political  representatives  they  elect. 

Government  ownership  has  proved  successful  nowhere 
except  in  Prussia,  under  military  autocratic  manage¬ 
ment.  The  privately-owned  railways  of  the  United 
States  have  the  lowest  rates,  highest  wages  and  beat 
service  of  any  railways  in  the  world.  But  they  must 
be  supported  and  not  attacked. 

Water  transportation  was  mentioned  at  one  of  the 
meetings,  mainly  in  regard  to  the  utilizing  of  existing 
facilities  such  as  the  New  York  barge  canal  and  the 
lower  Mississippi.  It  was  pointed  out  that  whether  the 
canal  is  or  is  not  an  economical  investment  is  not  now 
the  question.  It  exists,  and  should  be  utilized  to  the 
fullest  advantage,  to  increase  the  transportation  facili¬ 
ties  and  relieve  the  congestion  of  railway  traffic. 

Unit  Operation  of  Terminal  Zones  Urged 
by  John  F.  Wallace 

The  terminal  problem  is  the  big  problem  of  our 
railroad  transportation  system.  Its  solution  lies 
not  so  much  in  enlargement  as  in  the  cooperative  con¬ 
trol  of  exi.sting  facilities  in  each  terminal  zone.  This 
was  the  main  idea  in  the  paper  presented  by  John  F. 
Wallace,  chairman  of  the  Chicago  Railway  Terminal 
Commission.  He  pointed  out  that  this  idea  has  been 
presented  at  various  times,  but  that  the  railways  have 
had  no  legal  authority  to  make  such  a  change.  Now 
that  the  railroads  have  been  taken  over  by  the  Govern¬ 
ment,  even  if  temporarily,  it  should  be  possible  to 
provide  that  each  railway  terminal  zone  should  be 
operated  as  a  unit  by  one  local  manager,  who  would 
have  charge  of  di.stributing  all  inbound  cars  to  their 
destination  and  delivering  all  outbound  cars  to  the  rail¬ 
ways  at  the  limits  of  the  zone. 

Through  carload  freight  is  frequently  delayed  from 
the  fact  that  the  cars  in  passing  from  one  railway  to 
another  have  to  go  through  terminals  and  perhaps  be 
handled  by  intermediate  switching  or  transfer  com¬ 
panies  and  held  in  various  yards  awaiting  interchange. 
As  the  average  car  travels  about  25  miles  per  day  and 
the  average  speed  of  a  freight  train  between  terminals 
is  10  to  15  m.p.h.,  the  car  spends  12  hours  in  the 
terminals  for  every  hour  of  movement  between  ter¬ 
minals.  The  remedy  for  this  is  more  direct  routeing 
and  especially  a  routeing  that  will  pass  the  cars  around 
rather  than  through  terminal  points. 

In  the  handling  of  less-than-carload  freight,  not  only 
are  the  shipper  and  the  railway  interested,  but  the 
municipality  also  is  concerned  because  the  facilities  for 
such  freight  are  usually  located  at  business  centers  and 
may  restrict  the  logical  growth  of  the  city  and  cause 
congestion  of  street  traffic.  One  improvement,  to  effect 
the  greatest  possible  utilization  of  the  land  occupied, 
is  to  handle  the  traffic  on  more  than  one  level.  Another 
IS  the  transfer  and  grouping  of  small  loads,  thus  obtain¬ 
ing  ♦‘ully  loaded  cars  for  the  trains  and  releasing  cars 
lor  service.  At  present  the  average  load  of  less-than- 
carload  cars  is  about  seven  tons. 


Passenger  terminal  facilities  at  any  city  should  be 
concentrated  at  one  point.  In  some  places  this  is  pre¬ 
vented  by  topographic  and  geographic  conditions.  In 
other  places  the  traffic  and  facilities  are  too  great  to 
permit  of  such  concentration.  In  the  handling  of  sub¬ 
urban  traffic,  Mr.  Wallace  thinks,  American  railways 
have  been  le.ss  successful  than  some  European  railways 
and  might  learn  much  from  a  .study  of  the  latter.  The 
practice  here  has  been  to  handle  suburban  trains  in 
much  the  same  way  as  through  trains,  without  recog¬ 
nizing  the  difference  in  character  of  the  traffic.  The 
two  classes  of  traffic  should  be  kept  separate,  as  in 
the  Chicago  district  of  the  Illinois  Central  R.R.,  where 
the  suburban  trains  u.se  neither  the  tracks  nor  .stations 
for  the  through-train  service. 

Joint  or  cooperative  operation  of  freight  terminals 
was  endorsed  in  the  discussion,  and  reference  was  made 
to  a  system  of  this  kind  introduced  at  Baltimore,  under 
the  direction  of  a  terminal  committee  composed  of  rail¬ 
way  officers  and  business  men.  One  phase  of  the  subject 
is  the  provision  of  terminal  facilities  for  electric  inter- 
urban  lines. 

Locomotive-Plant  Capacity  Sufficient, 
Says  Alba  B.  Johnson 

Locomotive  building  plants  now  existing  in  this 
country  have  am.ple  capacity  for  the  immense  pro¬ 
duction  which  will  be  required  for  home  and  foreign 
railways  after  the  war.  This  was  the  view  expressed 
by  Alba  B.  Johnson,  president  of  the  Baldwin  Locomo¬ 
tive  Works,  in  a  paper  on  “Motive  Power.”  That 
the  output  has  not  been  equal  to  the  demand  at  certain 
periods  in  the  pa.st  has  been  due  not  to  lack  of  capacity 
but  to  the  fact  that  instead  of  steady  business  the  loco¬ 
motive  building  industry  has  always  had  either  a  feast 
or  a  famine.  Motive  power  equipment  is  admittedly 
inadequate,  but  under  conditions  of  recent  years  the 
railways  have  not  had  the  funds  necessary  for  pur¬ 
chasing  equipment.  It  is  now  up  to  the  Government  to 
make  or  permit  rates  that  will  give  the  railways  rea¬ 
sonable  returns. 

Complete  standardization  of  locomotives  is  likely  to 
result  in  hampering  rather  than  expediting  the  produc¬ 
tion  of  locomotives  and  the  operation  of  the  railways, 
according  to  Mr.  Johnson’s  views.  One  reason  for  this 
is  that  locomotives  are  mainly  designed  for  and  oper¬ 
ated  on  certain  divisions,  and  are  cared  for  at  division 
shops  which  are  provided  with  the  necessary  repair 
parts.  Consequently,  the  introduction  of  new  designs 
and  new  supplies  of  additional  repair  parts  would  com¬ 
plicate  matters  .seriously.  The  government  committee 
has  recommended  twelve  standard  designs,  but  these 
have  not  yet  been  approved,  and  for  the  present  .strenu¬ 
ous  conditions  of  operation  the  railways  desire  to  re¬ 
tain  their  own  standards. 

Advantages  of  standardization  are  to  be  found  rather 
in  the  design  of  detail  parts,  to  insure  interchange- 
ability,  and  in  this  way  a  great  work  has  been  done  in 
recent  years  by  the  Master  Car  Euilders’  and  Railway 
Master  Mechanics’  Associations.  Adoption  of  complete 
standard  designs  for  locomotives  for  the  entire  railway 
system  would  result  in  obstructing  engineering  prog¬ 
ress,  in  Mr.  Johnson’s  opinion. 


ticularly  undesirable  that  a  suggestion  of  anything  hut 
a  classification  scheme  actually  in  use  should  be  sent 
forth”  is  to  block  all  progress.  No  innovation  in  the 
established  order  has  ever  been  made  that  did  not  meet 
with  opposition  from  the  unprogressive.  Nevertheless, 
there  is  room  for  improvement  in  almost  everything. 

Mr.  Walker  evidently  did  not  read  my  paper,  because 
the  reasons  for  making  the  proposed  classification  are 
outlined  therein. 

The  Dewey  Decimal  Classification,  which  Mr.  Walker 
says  stands  out  as  universal,  has  proved  a  boon  to  the 
libraries  and  to  users  of  libraries,  and,  as  Dr.  Richard¬ 
son  says  in  his  standard  work  on  classification:  "It 
is  undoubtedly  true  that  no  system  ever  invented  has 
been  applied  to  as  many  libraries.  .  .  .  The  rea.sons 

for  its  deserved  popularity  are  to  be  found:  (1)  In 
an  intelligent  and  consistent  application  of  the  decimal 
notation  (not  new  with  Dewey,  but  first  by  him 
vigorously  and  consistently  applied) ;  (2)  in  the  gra.sp 
of  economic  possibilities  of  this  situation;  (3)  in  the 
practical,  intelligent  and  often  up-to-date  management 
of  the  remoter  subdivisions  of  the,  in  some  places,  some¬ 
what  artificial  larger  subclasses;  (4)  in  the  fully  printed 
schedules  with  their  “relative  index,”  which  more  than 
anything  else  is  the  cause  of  the  practicality  of  this 
system  and  its  wide  adoption.  In  other  words,  its 
popularity  has  been  due  to  intelligent  practical  use¬ 
fulness.” 

This,  however,  does  not  mean  that  this  classification 
-is  perfect,  and  I  doubt  if  any  one  familiar  with  the 
matter  would  claim  such  perfection.  It  is  particularly 
weak  in  the  section  devoted  to  engineering,  probably 
because  when  this  was  planned,  40  years  ago,  engineer¬ 
ing  was  not  of  the  same  importance,  nor  was  it  special¬ 
ized  as  it  now  is. 

A  comparison  of  the  main  subdivisions  under  “Engi¬ 
neering”  in  the  Dewey  classification  and  in  that  under 
consideration  may  be  of  interest: 

DEWEY  CLAS8IFIC.\TION  SUGGESTED  CLASSIFICATION 

620  EngineprinK  000  Graeral 

621  Mrrhanira!  Encinn'rina  100  Civil  Ei^ineerin^ 

622  Minins  Ensinivrina  200  Slerhaniral  Ei^npcrins 

623  Military  and  Naval  Ennnecrins  300  Electriral  Ensinrerins 

624  Rridgea  and  Roofs  Viaducts  400  Minins  Engineering 

625  Railroad  and  Road  Engineering  500  Metalfui^ 

626  Canal  Engineering  600  Gas  Engineering 

627  River  Harbor  and  General  Hy-  700  Chemical  Technology  and  Manu- 

draulic  En^neering  factures 

628  Sanita^  Enmneering  Water  Works  800  Military  and  Naval  Science 

629  Other  Bran^es  of  Engineering  900  All  other  knowledge 

The  “Suggested  Classification”  was  worked  out  after 
an  experience  of  nearly  twenty  years  in  providing  data 
to  working  engineers,  and  with  intimate  contact  with 
the  books  on  the  shelves  of  a  large  and  much  used 
engineering  library.  Its  very  title  assumes  that  it  is 
a  suggested  outline,  and  it  was  published  with  the 
hope  that  it  would  be  helpful  as  a  basis  for  the  standard 
engineering  classification  which  is  so  much  needed ;  and 
that  constructive  criticism  might  result  in  a  classifica¬ 
tion  that  could  be  used  as  a  standard. 

New  York  City.  Chas.  Warren  Hunt. 


Why  Propose  Another  Classihcatimi  of 
Engineering  Literature? 

Sir — The  December  proceedings  of  the  American  So¬ 
ciety  of  Civil  Engineers  contains  a  “Proposed  Classi¬ 
fication  for  an  Engineering  Library  Compiled  by  Elea¬ 
nor  H.  Frick  and  Esther  Raymond  of  the  Library  Staff” 
of  the  “Society  Under  the  Direction  of  the  Secretary, 
1916.” 

It  is  strange  indeed  that  anyone  connected  with  a 
national  engineering  organization  should  propose  a 
classification  of  its  own  for  engineering  literature  in 
view  of  the  tendency  of  engineers  as  a  whole  to  broaden 
their  field.  It  is  particularly  undesirable  that  a  sugges¬ 
tion  of  anything  but  a  classification  scheme  actually  in 
use  should ,  be  sent  forth,  inasmuch  as  all  technical 
libraries  are  making  every  effort  possible  to  coordi¬ 
nate  and  widen  their  resources.  The  greatest  practical 
instrument  for  carrying  this  coordination  into  effect  is 
a  common  or  standard  classification. 

Are  not  the  authors  of  this  proposed  classification 
aware  that  of  bibliographical  classifications  alone  there 
have  been  over  227  schemes  designed?  Of  these  the 
Dewey  decimal  classification  scheme  stands  out  as  uni¬ 
versal.  In  one  instance  it  has  been  expanded  to  class¬ 
ify  over  9,000,000  cards  on  scientific  subjects.  In  other 
cases  the  basic  Dewey  scheme  has  been  used  in  special¬ 
ized  libraries  to  the  evident  satisfaction  of  the  owners. 
For  specially  constructed  schemes  not  based  on  a  stand¬ 
ard  scheme  the  writer  has  yet  to  see  the  outline  that 
has  survived  as  successful. 

The  advice  of  the  recognized  leaders  in  the  subject 
of  bibliographical  classification  repeatedly  warns  against 
the  adoption  of  any  classification  except  a  standard.  It 
is  far  better  to  confine  the  efforts  of  experts  to  the  ex¬ 
pansion  of  the  so-called  “hopeless”  divisions  of  the 
Dewey  classification  than  to  fly  off  at  a  tangent  and  con- 
■struct  one  supposedly  better.  K.  C.  Walker. 

Formerly  with  Technology  Deparment, 

Carnegie  Library,  Pittsburgh,  Penn. 


[Mr.  Walker’s  letter  was  submitted  to  Chas.  War¬ 
ren  Hunt,  secretary  of  the  American  Society  of  Civil 
Engineers,  whose  reply  follows. — Editor.] 

Sir — Ever>'body  must  sympathize  with  Mr.  Walker’s 
feeling  as  to  the  multiplicity  of  classifications.  How¬ 
ever,  I  do  not  know  of  any  engineering  classification 
which  meets  with  universal  acceptance.  Perhaps  Mr. 
Walker  would  be  good  enough  to  point  out  which  of 
the  227  bibliographical  classifications  he  speaks  of  con¬ 
tains  an  adequate  or  satisfactory  classification  for 
engineers. 

Mr.  Walker  is  quite  right  in  stating  that  the  greatest 
practical  instrument  for  carrying  coordination  between 
technical  libraries  into  effect  is  a  common  or  a  standard 
classification,  but  this  standard  classification  must  first 
be  had.  To  say,  as  Mr.  Walker  says,  that  “it  is  par- 
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Two  More  Miami  Technical  Reports 


►sToKM  rainfall  of  EASTKRN  united  states— By  Ui«- 

EnBlne^rlnir  Staff  of  the  Miami  Conserv-ancy  District.  Tech¬ 
nical  Reports,  Part  V.  Ilayton,  fihio ;  The  District.  Paper ; 
fi  X  9  in. ;  pp.  310 ;  illustrated.  |0.50,  or  $2  for  the  five  reiwrts. 

THE  HYDRAI'LIC  JUMP  AND  BACKWATER  CURVES— By 
Sherman  M,  Woodward.  ConsultlnB  ICtiBlneer  of  the  Miami 
Conservancy  District.  Professor  of  Mechanics  and  Hydraulics, 
State  I’nlversltv  of  Iowa.  The  Hydraulic  Jump  as  a  Means 
of  DlsslpatlnB  Eneriry — By  Ross  M.  Riejrel  and  John  C 
Beebe.  Technical  Reports,  Part  III.  Dayton,  Ohio:  The 
.Miami  Conservancy  District.  Paper:  6x9  in.;  pp.  Ill; 
illustrated.  JO. 50  or  J2  for  series  of  five  reports. 


Two  subjects  of  great  importance  in  hydraulic  con¬ 
struction  were  studied  in  a  radically  new  manner  for 
the  Miami  flood-protection  project.  Their  presentation 
in  two  new  volumes  of  the  District’s  “Technical  Re¬ 
ports”  supplies  new  data  in  hydrology  and  hydraulics 
which  demand  a  prominent  place  on  the  reference  shelf. 

How  great  a  flood  rainfall  may  be  expected  in  the 
northeastern  quarter  of  the  United  States?  The  answer 
to  this  question,  detailed  in  the  310  pages  of  one  of  the 
new  volumnes,  is  bound  to  exert  a  lasting  influence  on 
futrue  thought  and  planning  which  deal?  with  rivers, 
storage  works  and  valley  improvements.  Proof  that 
precipitations  reaching  eight  or  ten  inches  of  depth  in 
four  to  five  days  may  occur  once  in  three  or  four  gen¬ 
erations  over  drainage  basins  of  several  thousand  square 
miles  cannot  fail  to  bring  about  more  ample  provision 
for  emergency  flood  flow  than  many  valleys  now  have. 
The  data  and  their  analysis  merit  careful  restudy  by 
every  hydrologist. 

Utilizing  the  hydraulic  jump  for  showing  up  the  high- 
velocity  discharge  of  the  Miami  detaining  basins  was 
possible  only  after  full  investigation  of  water-flow  pro¬ 
files  and  jump  conditions.  Theory  and  experiment  were 
combined  in  unusually  successful  manner  in  the  course 
of  this  investigation.  Professor  Woodward’s  analysis 
of  flow  profiles  or  backwater  curves  gives  for  the  first 
time  a  comprehensive  survey  of  the  subject,  and  as  he 
handles  the  subject  without  calculus  aid,  and  shows  accu¬ 
rate  drawings  of  the  several  flow-curve  types,  his  mono¬ 
graph  constitutes  a  new  and  much-needed  textbook  in 
the  field  of  hydraulics.  The  model  experiments  on  the 
hydraulic  jump  are  of  even  greater  importance,  perhaps, 
from  the  viewpoint  of  direct  practical  value.  Besides 
confirming  the  theory  of  the  jump,  they  give  a  remark¬ 
able  picture  of  the  modifying  conditions.  Design  of 
jump  channels  in  practice  can  be  based  on  the  data  here 
furnished  with  a  satisfactory  degree  of  reliability,  it 
would  seem. 


Reclamation  Service  Tables  Expanded 

hydraulic  AND  EXCAVATION  TABLES— Fourth  Edition. 
Revised  and  Enlarged.  Washington,  D.  C. :  U.  S.  Reclamation 
Service.  Imitation  leather;  4i  x  7  in.;  pp.  168,  $1.26.  Remit 
by  postal  or  express  money  order.  New  York  dt^t  or  certiflod 
cheok. 

Originally  published  in  1905  for  the  benefit  of  the 
Reclamation  Service,  these  handy  tables  have  proved 
useful  to  other  engineers  as  well  and  have  been  con- 
ciderably  expanded  in  successive  editions.  Most  of  the 
tables  were  computed  for  this  book  and  are  not  avail¬ 
able  elsewhere.  Tables  from  other  sources  have  been 
added  to  round  out  the  volume,  but  most  of  these  have 
been  modified  or  extended  to  conform  with  reclamation 
project  conditions.  The  second  edition  was  noted  in 
Engineering  News,  June  16,  1910.  A  third  edition  ap- 
iieared  in  1913.  The  tables  now  include  velocities  com¬ 


puted  from  Kutter’s  formula,  with  w  ranging  from 
0.010  to  0.035,  a  table  for  n  —  0.011  having  been  com¬ 
puted  as  “sometimes  applicable  to  steel  flumes  of  the 
smooth  interior  type”;  hydraulic  functions  of  canal, 
flume  and  conduit  sections;  discharges  of  pipe;  stadia 
and  other  tables.  The  tables  for  flow’  through  pipe.s 
are  new,  those  for  wood  stave  pipes  being  based  on  the 
formula  of  Fred  C.  Scobey  and  for  other  materials  on 
the  Hazen-Williams  formula.  The  range  of  velocity 
heads  given  has  been  expanded  by  “an  extended  set  of 
values  for  small  heads.” 


Water  Rates  and  Problems 

.MITTER  RATES  FOR  WATER  W’ORK.S— By  Allen  Haz.n.  S  I> 
M.  Am.  Soc.  C.  E.  New  York:  John  W’iley  &  Son».  Inc. 
don :  Chapman  &  Hall,  Ltd.  Cloth;  6x9  in.;  pp.  217;  il- 
lUHtrated.  $2.25. 

At  a  time  when  it  is  more  important  than  ever  that 
water  shall  be  sold  by  meter  measurement  to  prevent 
waste,  reduce  coal  consumption — where  water  is  pumped 
— postpone  necessary  enlargements  of  water-supply  sys¬ 
tem  on  the  one  hand  and  on  the  other  effect  a  just  dis¬ 
tribution  of  the  burden  of  providing  water  service,  this 
important  monograph  by  Mr.  Hazen  is  most  timely  and 
should  prove  to  be  stimulating  and  eminently  useful. 

The  nucleus  of  the  book  or,  as  the  author  himself 
puts  it,  the  “starting  point”  was  the  several  reports  of 
the  Meter  .Rates  Committee  of  the  New’  England  Water- 
Works  Association  made  not  long  ago  under  the  leader¬ 
ship  of  Mr.  Hazen  as  chairman.  As  the  progress  re¬ 
ports  of  the  committee  were  di.scus.sed  fully  at  meet¬ 
ings  of  the  association  and  the  resulting  final  report  was 
at  last  adopted  by  the  association,  the  volume  has  a 
solidity  and  a  breadth  of  appeal  which  perhaps  could 
have  been  obtained  in  no  other  way.  Moreover,  in  pre¬ 
paring  the  book  the  author  has  drawn  upon  the  engi¬ 
neering  practice  of  himself  and  his  firm  in  dealing  with 
water-rate  problems  which  have  arisen  in  framing  new 
rates  and  in  studying  old  ones  involved  in  litigation 
and  valuation  work. 

A  liberal  use  of  diagrams  is  a  feature  of  the  book.  A 
considerable  number  of  schedules  of  water  rates,  besides 
other  statistical  data,  is  also  presented. 

Brief  chapters  on  the  reasons  for  using  meters,  the 
beginning  of  metering  and  forms  of  meter  rates  now  in 
use  take  up  the  first  26  pages  of  the  volume.  Forty 
pages  are  then  devoted  to  text  and  diagrams,  under  the 
chapter  heading  “Graphical  Comparison  of  Meter 
Rates.”  The  diagrams  presented,  as  also  some  of  the 
others  in  the  book,  are  plotted  on  logarithmic  paper. 

At  this  point  the  author  introduces  a  few  pages  de¬ 
scribing  the  New  England  Water-Works  Association 
form  of  meter  rates,  as  adopted  Nov.  6,  1916.  This 
form  was  suggested  “as  an  ideal  to  be  approached  when¬ 
ever  meter  rates  are  being  revised  and  to  be  incorpor¬ 
ated  in  full  or  in  part  as  might  be  found  feasible  or  ad¬ 
vantageous.”  It  “recignizes  the  principle  of  the  sliding 
scale  and  provides  three  rates.  These  rates  are  not 
fixed,  but  are  left  to  be  determined  for  each  case  as  may 
be  necessary  to  provide  the  required  revenue.  .... 
In  addition  a  service  charge  is  provided.”  The  three 
rates  are  designated  as  domestic,  intermediate  and  man¬ 
ufacturing.  The  committee  suggested  but  did  not  rec¬ 
ommend  an  alternate  procedure  for  use  where  there  was 
an  objection  to  the  service  charge.  “Under  it’,,  the 
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{«uthor  states,  “the  amount  that  would  otherwise  be  used 
as  the  service  charge  is  ascertained  and  this  amount 
IS  applied  as  a  loading  to  a  small  amount  of  water  first 
sold  from  each  .service,  thus  making  in  effect  a  fourth 
and  higher  rate  for  use  only  where  no  service  charge  is 
made.  Mixing  metaphors  somewhat,  this  may  be  de¬ 
scribed  as  heating  the  devil  around  the  stump  for  the 
lienefit  of  tho.se  who  prefer  a  rose  by  some  other  name. 
To  say  this  is  of  course  not  to  criticize  either  the  com¬ 
mittee  or  Mr.  Hazen,  but  merely  to  re.sognize  the  human 
weaknes.ses  of  many  water  consumers  and  city  officials. 

The  next  four  chapters  deal  with  what  the  author 
calls  “the  minimum  rate,”  the  service  charge,  the  form 
of  “minimum  rate”  based  on  frontage  of  the  property 
stUpplied  and  a  comparison  of  various  forms  of  meter 
rates. 

The  u.se  of  the  term  “minimum  rate”  seems  unfortu¬ 
nate.  The  author  .starts  off  his  chapter  on  this  subject 
very  properly  by  using  the  preferable  term — “minimum 
charge.”  It  seems  a  pity  that  he  did- not  .stick  to  this 
throughout,  thus  reserving  the  term  “minimum  rate”  to 
be  u.sed  in  its  common  significance  as  opposed  to  the 
maximum  rate. 

The  breadth  of  the  book  is  shown  by  the  fact  that  it 
really  goes  far  beyond  the  mere  question  of  rates,  al¬ 
though  considering  nothing  that  is  not  pertinent  to  a 
comprehensive  discussion  of  the  subject.  Thus,  we  have 
considered  in  succession,  services  and  meters  (which 
include  such  matters  as  ownership  of  each)  water  that 
cannot  be  accounted  for,  leakage  from  street  mains, 
under-regi.st ration  of  meters,  “whether  the  scale  should 
slide.”  and  the  “three-charge  rate.”  In  taking  up  the 
last-named  subject  the  author  reverts  briefly  to  the  New 
England  form  of  meter  rates. 

Successive  chapters  deal  with  making  rate  schedules, 
fixing  meter  rates  for  systems  not  already  metered, 
extra  rates  for  high-service  districts,  and  que.stions  in¬ 
volved  where  there  is  competition  between  the  public 
supply  and  local  or  private  supplies. 

Good  as  the  book  is,  it  would  have  been  better  if  it 
had  been  prefaced  by  an  introduction  presenting  a 
bird’s-eye  view  of  the  whole  subject,  including  particu¬ 
larly  the  principles  governing  the  distribution  of  the 
cost  of  water  service  between  the  general  public  on  the 
one  hand  and  private  consumers  on  the  other.  Perhaps 
the  book  says  quite  all  that  needs  to  be  said  on  these  and 
some  other  .subjects  connected  with  the  distribution  of 
the  water-works  burden,  but  the  statements  presented 
regarding  the  principles  involved  seem  rather  scattered. 
Possibly  the  chapters  of  the  book  might  have  been  more 
logically  arranged.  This  would  not  have  mattered  so 
much  had  there  been  an  introductory'  survey  of  the 
whole  subject.  The  need  for  an  introduction  is  perhaps 
greatest  for  the  readers,  of  the  book  who  are  not  engi¬ 
neers  and  not  conversant  with  the  literature  of  meter 
charges. 

Handbo(rf(  of  Chemistry  Enlarged 

THE  CHEMIST’S  POCKETT  MANUAL:  A  Practical  Handbook 
Containinff  Tables.  Eorniulaa,  Calculations.  Informat  on. 
Physical  and  Analytical  Methods — By  Richard  K.  Mead.  M. 
S.,  Analytical  and  Consulting  Chemist  and  Chemical  Engi¬ 
neer.  Third  Edition.  Easton.  Penn. :  The  Chemical  Publish¬ 
ing  Co.  I.«ather;  4x6  in.;  pp.  614;  illustrated.  $3.60. 

In  a  review  of  the  second  edition  of  this  handbook, 
which  appeared  on  page  47  of  the  Engineering  Litera¬ 


ture  Supplement  to  Engineering  News  of  Nov.  17.  Uiio, 
it  was  .stated  that  while  the  book  as  it  then  stood  <  n- 
tained  much  of  value  to  the  engineer  having  to  do  with 
chemical  matters,  it  was  essentially  a  work  for  analyti¬ 
cal  chemists.  In  the  present  edition  is  stated  in  the 
preface:  “That  portion  of  the  manual  devoted  to  chem¬ 
ical  engineering,  as  well  as  that  to  analytical  chemistry, 
has  been  materially  enlarged,  so  that  while  .still  serving 
the  analyst,  it  is  believed  that  the  chemical  engineer 
will  find  in  this  edition  much  of  u.se  also.” 

The  volume  as  it  now  stands  contains  87  pages  more 
than  did  the  second  edition  and  is  two  and  a  half  times 
as  large  as  the  first  edition,  which  appeared  in  1900. 
New  material  designed  particularly  for  the  chemical 
engineer  has  to  do  with  “fuel,  boilers,  engines  and  chim¬ 
neys,  drj'ing  and  evaporation,  firebrick  and  refractories, 
heat  conductivity  and  resistivity,  tanks,  piping  and 
pumps,  belts,  pulleys  and  shafting,  elevators  and  con¬ 
veyors.”  The  book  contains  a  large  amount  of  useful 
chemical  information  and  is  handy  in  size. 


England*s  Promise  to  Labor 

THE  RESTORATIO.V  OK  TRADE  I'XIO.N  UO.NDITK ).\.S— lu 
Sidney  Webb.  New  York:  B.  W.  Huebsch.  Paper;  4x7  in., 
pp.  106. 

No  man  has  a  better  under.standing  of  the  Engli.sh 
mind  when  it  deals  with  industrial  and  labor  problems 
than  Sidney  Webb,  who,  with  his  sister  Beatrice,  has 
written  the  most  authoritative  works  on  unionism  as 
it  is  manifest  on  the  British  Isles.  Therefore  his 
analysis  of  the  British  Government’s  pledge  to  the  trade 
unions  that  if  they  would  abandon  their  protective  net¬ 
work  of  usages  and  regulations  for  the  period  of  the 
war  these  would  be  restored  absolute  and  intact  upon 
the  advent  of  peace,  will*  be  read  carefully  and  con¬ 
sidered  at  its  full  weight  by  all  reasonable  and  far- 
seeing  British  employees.  Its  value  to  the  American 
employer  is  more  remote,  but  certainly  it  is  not  without 
value  if  we  expect  to  benefit  by  the  experiences  or  mis¬ 
takes  of  our  allies. 

But  absolute  restoration,  the  author  points  out.  is 
utterly  impossible,  not  only  because  of  changed  condi¬ 
tions  but  because  no  record  has  ever  been  made  of 
what  constituted  the  network  of  usage  and  regulations 
which  were  in  force  at  the  outbreak  of  the  war.  Ex¬ 
cept  as  an  academic  demand  that  pledges  be  fulfilled, 
the  author  does  not  expect  that  labor  will  a.sk  that 
restoration  be  attempted.  Nor  will  the  manufacturer, 
who  has  learned  the  use  of  automatic  machines  and  the 
advantage  of  divided  tasks,  willingly  go  back  to  old 
conditions  of  limited  output  and  slow  capital  turnover. 
On  the  contrary,  many  empi'oyers  have  publicly  an¬ 
nounced  that  they  will  not  consider  themselves  bound 
by  any  such  archaic  rules  as  were  in  force  previous  to 
August,  1914. 

To  this  student  of  industrial  conditions  there  seems 
very  little  doubt  that  labor  will  be,  in  some  way  or 
other,  cajoled  into  an  acceptance  of  a  modification  of 
the  Government’s  pledge.  This  “great  betrayal” — for 
anything  other  than  a  complete  restoration  is  certain 
to  be  so  labeled — will’  prove  to  be,  in  the  opinion  of  the 
author,  the  cause  of  destructive  social  illness  in  the 
English  body  industrial. 

Recognizing,  then,  that  restoration  is  not  possible, 
and  that  the  English  worker  must  be  made  to  feel  that 
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he  has  not  been  dene  out  of  his  previous  and  hard-  at  i<‘ast 

lie  iic»o  *.«»  r  doubt  a.s  to  the  means 

earned  advantages  through  an  appeal  to  his  patriotism,  the  publications  listed  in  thes.- 

an  outline  of  what  might  be  called  a  new  Magna  Charta 
is  given  as  Chapter  5  of  the  volume.  In  brief,  this 
new  industrial'  constitution  will  consider  the  problem 
under  five  heads:  (1)  The  prevention  of  unemployment 
by  the  scientific  study  of  private  industrial  and  public- 
works  demand  for  labor  so  that  the  aggregate  wage 
total  of  the  kingdom  will  not  vary  fro  myear  to  year; 

(2)  the  maintenance  of  the  standard  rates  against  any 
desire  of  the  employer  to  cut  them  through  the  intro¬ 
duction  of  automatic  machinery  or  the  splitting  up  of 
tasks;  (3)  the  adoption  of  a  constitution  for  factory 
and  industry,  which  should  provide  for  a  universal  ac¬ 
ceptance  of  trade  unionism,  and  the  recognition  of 
workshop  committees,  or  shop  stewards;  (4)  the  aban¬ 
donment  of  the  English  workman’s  almost  inherent 
tendency  to  limit  output,  which,  as  the  author  shows, 
can  be  accomplished  by  abolishing  nonempi'oyment  and 
maintaining  standard  rates  of  wages;  and  (5)  the 
guarantee  of  freedom  for  every  employer  to  engage  any 
person  whatever  for  any  sort  of  work,  at  the  same  time 
granting  to  all  workers  the  right  to  engage  in  any  task, 
but  never  at  less  than  the  standard  rate. 


School.  Cloth,  5  X  7  In. ;  pp.  379.  $1.25. 

KIXDIN'O  A.\I)  .STOPIM.N’O  W.VSTK  l.\  .M(»1>KKX  BOII.KK 
KOOMS:  A  llcfercnce  Manual  to  Aid  the  Dwncr.  Manager 
and  Boiler  Uoom  Oi)erator  in  SecuriiiK  and  MaintainiiiK 
Plant  Kconom.v — Philadelphia.  Pa.:  Harrison  Safely  Boiler 
Worka  Flexible  (Moth;  5  x  7  In.  :  pp  27i* ;  Illustrated  $1. 
An  expansion  of  useful  Information  oriifinally  intended  as 
an  appendix  to  a  trade  catalogue  of  V-notch  meters.  Contains 
sections  on  fuels,  combustion,  heat  absorption,  boiler  elllciency 
and  testing,  boiler  plant  proixtrtioning  and  management  and 
Cochrane  meters,  the  latter  tilling  only  half  a  dozen  of  tho  270 
pages.  Many  tables  and  charts. 

HANDBOOK  OF  HYDRAULICS:  For  the  Solution  of  Hydraulic 
Problems — By  Horace  Williams  King,  M  .\m.  Soc.  ('.  K.. 
Professor  of  Hydraulic  Engineering.  Universit.v  of  Michigan. 
New  York:  McOraw-Hill  Book  Co..  Inc.  Ixmdon :  Hill  Pub¬ 
lishing  Co.,  Ltd.  I.a>ather;  4x7  in.;  pp.  413;  illu.strated.  $3 
HOW  TO  MEEM’  HARD  TIMES:  A  Program  for  the  Prevention 
and  Relief  of  Abnormal  Unemployment.  .New  York:  Mu¬ 
nicipal  Reference  Library.  Municipal  Building.  Paiier ;  7  x 
10  In.  ;  pp.  127.  25c. 

IRON  ORE.  PIG  IRON  AND  STEEL  IN  lOlfi— By  Ernest  F 
Burchard,  W'ashington,  D.  C. ;  U.  S.  Geological  Survey.  l*aper ; 
fi  X  9  in. ;  pp.  57. 

MECHANICS  OF  THE  HOl'SEHOLD:  A  Course  of  Study  De¬ 
voted  to  Dome.stic  Machinery  and  Hou.sehold  Mechanical  Ap¬ 
pliances — By  E.  S.  Keene.  Dean  of  Mech.anic  Arts.  North 
Dakota  Agricultural  College.  New  York:  McGraw-Hill  Book 
Co.,  Inc.  I./ondon:  Hill  Publishing  Co..  Ltd.  Cloth;  6x9 
in.  ;  pp.  383  ;  illustrated.  $2.50. 

OFFICIAL  YEAR  BOOK  OF  THE  CO.MMO.NWEALTII  OF 
AUSTRALIA;  Containing  Authoritative  Statistics  1901-16, 
and  ('orrected  Statistics,  1788-1900 — By  G.  H  Knibbs.  C.  M 
G.,  Fellow  of  the  Royal  Statistical  Society.  Melbourne,  Aus¬ 
tralia;  Bureau  of  Census  and  Statistics.  Cardboard;  6  x 
9  in. ;  pp.  1168. 

PROVINCIAL  BOARD  OF  HEALTH  OF  O.VTARIO.  CANADA; 
Report  for  1916 — Toronto,  Can.:  The  Board.  Cloth;  7  x  10 
in. ;  ppl  371  ;  Illustrated. 

PUBLIC  SERVICE  COMMISSIO.N,  SEtMLND  DLSTRICT:  R<'|iort 
for  1916.  Abstracts  of  Reports  of  Corporations  Electrical 
G.as,  Telegraph.  Telephone.  Steam.  .Albany.  N.  Y. :  The  Com¬ 
mission.  Cloth  ;  9  X  12  In.  ;  pp.  323. 

RAILROAD  COMMISSION  OF  CALIFORNIA;  Report  1916-17. 
San  Francisco.  Calif. ;  The  Commis.slon.  Cloth,  6x9 
In. ;  Voi  1,  pp.  340 — Vol.  2.  pp.  657. 

STEEL  AND  ITS  HEAT  TREATMENT— By  Denison  K.  Bullens, 
Consulting  Metallurgist.  Second  Edition.  New  York :  John 
Wiley  &  Sons,  Inc.  Cloth  ;  6  x  9  In.  ;  pp.  472  ;  illustrated.  $4. 

Quite  a  few  revisions  distinguish  the  .second  edition  from  the 
first — reviewed  in  these  pages  Aug.  17.  1917,  by  C.  J.  Yarnall. 
The  section  on  forging  shows  enlargement.  Numerous  photo¬ 
micrographs  have  been  added  in  various  parts  of  the  book. 
TRANSIT  COMMISSIONER  OF  PI'TT.SBURGH :  Report  for  1917 
— Pittsburgh.  Penn.;  The  Commissioner.  Cloth,  9x12  in.; 
pp.  180;  illustrated. 

A  TREATISE  ON  ROADS  AND  P.AVEMENTS— By  Ira  Osborn 
Baker.  Professor  of  Civil  Engineering.  University  of  Illinois. 
Third  Edition.  New  York ;  John  Wiley  &  Sons,  Inc.  L<on- 
don :  Chapman  &  Hall,  Ltd.  Cloth;  6  x  9  In. ;  pp.  658;  illus¬ 
trated.  $4.50. 

WASHINGTON  SUBURBAN  SANITARY  COM.MTSSION;  Re¬ 
port  on  the  Advisability  of  Creating  a  Sanitary  District  In 
Maryland,  Contiguous  to  the  District  of  Columbia,  and  Pro¬ 
viding  It  with  Water  and  Sewerage  Service — Address:  Rob¬ 
ert  B.  Morse,  Engineer  to  the  Commission  and  Chief  Engi¬ 
neer  to  the  Maryland  State  Department  of  Health,  Baltimore, 
Md.  Paper;  7  x  10  in.;  pp.  103;  illustrated. 

The  sanitary  district  proposed  In  this  report  has  an  area  of 
about  95  miles,  compared  with  70  miles  In  the  adjacent  District 
of  Columbia,  and  a  population  estimated  at  32,000  now  and  150.- 
000  In  1950.  Comprehensive  water-supply  and  sewerage  systems 
are  advised  In  a  detailed  report  by  Robert  B.  Morse. 

WATER-SUPPLY  AND  SEWERAGE  PAPERS.  Reprints  from 
1915  annual  report,  Vol.  III.  The  New  York  State  Department 
ot  Health  (Albany,  N.  Y.).  Paper;  6  x  9  In. ;  Illustrated. 

THE  DESIGN  OP  SEPARATE  SYSTEMS  OF  SEWERAGE  FOR 
VILLAGES  WITH  SPECIAL  REFERENCE  TO  NEW 
YORK  STATE  CONDITIONS — By  C.  A.  Holmqulst,  Assist¬ 
ant  Engineer,  pp.  15. 

THE  DISPOSAL  OF  CREAMERY  WASTES — By  C.  A.  How¬ 
land.  Inspecting  Engineer.  Pp.  16. 

EFFE(^  OP  CALCAREOUS  MATERIAL  IN  SOILS  AND 
ROCKS  ON  THE  AMOUNT  OF  NITRATES  IN  GROUND 
AND  SURFACE  WATE3RS — By  M.  F.  Sanborn,  Assistant 
Engineer.  26. 

EMERGENCY  CHLORINE  STERILIZATION  PLANT  FOR 
PUBLIC  WATER-SUPPLIES — By  E.  Sherman  Chase,  As¬ 
sistant  Engineer.  Pp.  7. 

LIQUID  CHLORINE  DISIN^FBCTION  OP  WATER  FOR  POT¬ 
ABLE:  PURPOSES — By  C.  M.  Baker,  Assistant  Engineer. 
Pp.  22. 

REDUCTION  OF  WATEHb-BORNE  TYPHOID  FEJVER— By 
Theodore  Horton,  Chief  Ehiglneer.  Pp.  10. 

THE  RELATION  OP  SEWERAGE  SYSTEMS  TO  THE  PRI5V- 
ALENCE:  op  TYPHOID  PEIVER— By  H.  Burdett  Cleve¬ 
land,  Principal  Assistant  Ehiglneer.  Pp.  8. 

A  STUDY  OF  THE  APPLICATION  OF  THE  SCORE  SYSTEM 
TO  THE  SANITARY  QUALITY  OF  PUBLIC  WATER-SUP¬ 
PLIES  IN  NETW  YORK  ST  ATE-, -By  Theodore  Horton^Chlef 
En^neer  and  E.  Shernmn  Chase,  Assistant  Engineer.  Pp.  15. 


Relief  Work  After  Great  Disasters 

DISASTERS  AND  THE  AMERICAN  RED  CROSS  IN  DISAS- 
TE:R  RE:LIEF — By  J.  Byron  Deacon,  General  Secretary, 
Philadelphia  Society  for  Organizing  Charity  (on  Leave  of 
Absence)  Division  Director  of  Civilian  Relief  for  Pennsyl¬ 
vania  and  New  York :  Russell  Sage  E'oundatlon.  5x8  In. ; 
pp.  230.  75  cents. 

As  the  subtitle  indicates,  this  volume  deals  primarily 
with  Red  Cross  relief  work  after  great  disasters.  The 
volume  is  given  interest  and  practical  point  by  de¬ 
scriptions  of  relief  work  actually  done  after  such  dis¬ 
asters  as  the  sinking  of  the  Titanic,  the  Cherry  mine 
fire,  the  Ohio  floods,  forest  and  factory  fires  and  the 
San  Francisco  fire.  Separate  chapters  deal  with  the 
principles  of  organization  for  disaster  relief.  The  im¬ 
portance  of  health-protective  work  in  the  case  of  such 
disasters  as  floods  and  some  fires  is  emphasized  but 
the  methods  to  be  employed  are  not  given  in  detail — 
partly,  it  may  be  assumed,  because  state  and  national 
agencies  are  generally  new  and  have  to  look  after  such 
matters. 


Rare  and  Standard  Scientific  Books 

Many  old  and  rare  as  well  as  standard  books  in 
“Exact  and  Applied  Science’’  are  listed  in  Catalogue 
No.  770  of  Henry  Sotheran  &  Co.  (140  Strand,  W.C.  2, 
London,  England;  shillings).  Some  of  the  books 
are  from  the  library  of  the  noted  British  engineer, 
Sir  George  Rennie  (1791-1866).  The  catalogue  has 
sections  on  engineering,  mathematics,  astronomy  and 
geodesy,  meteoroi'ogy  and  physical  geography,  chem¬ 
istry,  mining  and  metallurgy  and  learned  society  pro¬ 
ceedings,  combined  with  scientific  journals. 


Publications  Received 


tSo  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  In  these  <x>lumns  Is  given  In  each  entry.  If  tho 
bwk  or  pamphlet  is  for  sale  and  the  prl<;e  Is  known  by  the  editor 
the  price  is  stated  In  each  entry.  Where  no  price  Is  given  is  does 
not  necessarily  follow  that  the  book  or  pamphlet  can  be  obtained 
without  cost.  Many,  but  not  all,  ol  the  pamphlets,  however.  <»n 
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Society  Service 

A  Section  Dealing  vrith 
the  Restilts  of  Teamwork  by  Technical  Men 

Pittsburgh  Engineers  Take  Active 
Interest  in  Civic  Affairs 

Road  con.struction  and  improved  street  traffic  condi¬ 
tions  are  subjects  receivinfr  the  attention  of  the  Engi¬ 
neers’  Society  of  VVe.stern  Penn.sylvania.  Conferences 
have  I)een  held  with  W.  M.  Donley,  road  commissioner 
of  Allejrhany  (’ounty,  on  the  question  of  new  construc¬ 
tion  and  maintenance  of  the  529  miles  of  road  within 
the  county.  Larjre  quantities  of  fuel,  mill  supplies,  food 
and  military  necessities  must  be  moved  rapidly  over  cer¬ 
tain  main  arteries,  and  to  keep  the.se  in  repair,  and  to 
carry  out  the  1918  program  for  new  work,  will  require 
the  relea.se  of  railroad  equipment.  Contracts  have  been 
awarded  covering  practically  all  this  work,  and  funds 
are  available  without  the  sale  of  additional  bonds.  In 
a  letter  addres.sed  to  the  Secretary  of  Agriculture  the 
society  has  gone  on  record  as  favoring  the  1918  program 
as  alK)ve  outlined. 

The  transit  commi.ssioner  of  Pittsburgh  has  made  a 
report  on  vehicle  congestions  with  recommendations  as 
to  changes  which  will  give  immediate  relief  for  the 
downtown  di.strict.  The  society  endorses  this  action, 
and  has  .sent  its  approval  to  the  mayor  and  city  council. 

Both  of  the.se  matters  were  the  subject  of  extended 
investigation  and  conference  by  a  newly  organized  com¬ 
mittee  on  civic  affairs,  which  purpo.ses  to  render  ail 
possible  support  to  the  executive  and  legislative  branches 
of  the  local  government  in  a  spirit  of  service  to  the  com¬ 
munity.  The  committee  consists  of  Samuel  E.  Duff, 
ch.iirman;  K.  H.  Talbot,  vice-chairman;  J.  H.  Minton, 
George  VV.  Nichols,  G.  M.  Lehman  and  W.  B.  Spellmire. 

St.  Louis  Engineers  a  Civic  Factor 

Good  roads,  riverfront  improvement,  smoke  abate¬ 
ment  and  appointment  of  engineers  to  public  positions 
were  activities  participated  in  to  some  avail  by  the 
Engineers’  Club  of  St.  Louis  in  1917.  Road  legi.slation 
when  up  in  the  city,  county  or  state  was  looked  into 
carefully  and  .several  changes  defining  the  qualifications 
and  duties  of  county  highway  engineers  to  which  the 
club  took  exception  were  eliminated.  The  bill  as  finally 
passed,  states  the  report  of  the  good  roads  committee, 
gives  the  engineer  much  more  authority  than  hoped  for. 

Work  of  the  club  on  riverfront  improvement  in  con¬ 
junction  with  the  City  Plan  Commission,  resulted  in  defi¬ 
nite  recommendations  on  four  of  the  more  important 
features  on  which  engineers  had  opinions  cry.stallized. 
Consideration  of  river  utilization  to  relieve  railroad  con¬ 
gestion  is  a  most  timely  subject. 

A  smoke  abatement  ordinance  drawn  up  by  a  commit¬ 
tee  of  the  club  was  passed  by  the  board  of  aldermen.  It 
was  then  asked  to  name  a  man  for  the  office  of  inspector 
of  boilers  and  elevators  having  charge  of  smoke  regula¬ 
tion.  This  it  did  after  going  over  the  field  of  qualified 
and  available  men.  The  selection  was  approved  and  ap¬ 
pointment  followed. 


The  civic  committee  was  instrumental  in  inducing  the 
Governor  to  continue  an  engineer  as  a  member  of  i In- 
State  Public  Utility  Board.  The  same  committee  urged 
the  Governor  of  Illinois  to  appoint  an  engineer  in  charge 
of  the  new  Board  of  Public  Works,  but  in  this  case  j* 
was  unsuccessful.  Much  other  work  has  been  done,  sucli 
as  service  on  the  con.scription  board  and  aid  to  the  Gov¬ 
ernment  in  seeking  engineering  and  financial  assistame 
in  drives  of  the  Liberty  Loan  and  Red  Cro.sa.  It  is  the 
creed  of  this  committee,  headed  by  A.  P,  Greensfelder, 
that  the  club  will  be  called  upon  by  the  community  only 
when  it  indicates  a  willingness  to  serve. 

Young  Men  Urged  to  Attend  Soeiety 
Meetings  Regularly 

Attendance  of  the  younger  members  at  its  meetings 
is  lieing  urged  by  the  We.stern  Society  of  Engineers 
A  recent  bulletin  points  out  that  regular  attendance  is 
of  advantage  to  the.se  men  not  only  in  the  technical 
information  they  may  gather,  but  also  in  the  opportunity 
for  interchange  of  ideas  and  increased  acquaintance 
with  fellow  engineers.  Further,  it  enables  them  to 
acquire  a  readiness  to  take  part  in  technical  discussion, 
wTiich  is  of  advantage  in  many  ways.  The  bulletin 
points  out  that  it  is  wise  for  a  man  to  attend  all  the 
meetings  as  far  as  possible,  and  not  to  limit  his  at¬ 
tendance  to  those  for  which  subjects  of  direct  interest 
to  him  are  announced.  Reference  is  made  to  an  engi¬ 
neer  who  found  this  plan  of  particular  advantage  in 
that  he  acquired  much  information  on  subjects  that 
appeared  of  little  interest  before  attending  the  meeting. 
Such  information  later  proved  extremely  useful. 


Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Use  of  Minimum  Stream-Flow  Records 

Sir — I  have  read  Dana  M.  Wood’s  letter  in  your  issue 
of  April  4,  p.  675,  and  can  find  no  objection,  however 
slight,  to  the  subject  matter  of  my  article  on  p.  359  of 
your  issue  of  Feb.  21.  His  use  of  the  words  “mislead¬ 
ing”  and  “erroneous”  is  not  understood,  since  he  en¬ 
dorses  an  essential  point  in  my  paper. 

Under  the  subhead  “Some  Que.stions  Interjected”  1 
asked  the  question:  “What  water  power  has  been  de¬ 
veloped  considering  abnormal  minimum  flow”? — refer¬ 
ring,  of  course,  to  limitation  of  pi'ant  capacity.  Mr.  Wood 
says  none  in  his  experience  of  12  years,  and  I  say  none 
in  an  experience  of  more  than  40  years.  This  reference 
contemplates  water  power  using  all  the  flow  of  a  stream. 

I  do  not  discuss  the  utilization  of  water  power  or  the 
necessary  auxiliary  means  respecting  the  variation.^  in 
the  flow  of  streams,  the  principal  subject  of  Mr.  Wood'.s 
paper,  but  specifically  refer  to  the  dependable  char¬ 
acter  of  the  supply  of  water  for  stream  flow. 

We  are  promised  in  Holy  Writ  that  “while  the  earth 
remaineth,  sunshine  and  rain  shall  not  cease,”  from 
which  we  may  infer  that  a  normal  yearly  amount  is  fixtHl 
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a  minimum  wing  length  the  face  of  wing  should  bisect 
the  angle  l)etw'een  the  shoulder  of  the  fill  and  the  face  of 
abutment  produced.  In  Fig.  1,  for  minimum  wing 
length  L,  the  wdng  angle  x  should  etjual  i^.  A  alight 
variation  in  the  angle  x  dees  not  materially  affect  the 
wing  length. 

In  the  design  of  the  .standard  abutments  of  the  Iowa 
lubject  germane  only  to  the  matter  treated  in  Highway  Commission  the  restraining  action  of  the 
but,  in  a  recent  letter,  Engineering  News-  wings  on  the  main  body  of  the  abutment  is  taken  into 

account,  resulting  in  a  considerable  saving  of  c<)ncrete. 
With  this  type  of  design  it  is  doubly  imjwrtant  that 
the  wings  be  turned  back  at  appro.ximately  the  correct 
angle,  as  otherwi.se  material  is  wa.ste<l,  due  not  only  to 
the  increa.sed  wing  length  but  also  to  the  necessity  of 
increasing  the  abutment  .section  to  secure  the  nece.s.sary 
stability. 

One  of  the  features  of  the  .standard  abutment  de¬ 
signs  of  the  commission  is  the  wing  railing.  The  top 
of  the  wing  wall  is  carried  out  horizontally  for  five  or 
six  feet  before  the  wing  drop  is  commenced,  and  on 
this  horizontal  portion  is  placed  a  railing,  the  type  of 
railing  depending  on  the  type  of  superstructure.  Con¬ 
crete  wing  rails  are  used  for  concrete  slab  and  girder 
superstructures  and  for  I-beam  spans  with  concrete 
rails,  heavy  gas-pipe  wing  rails  for  steel  truss  super¬ 
structures  and  for  I-beam  .spans  with  pipe  rails,  and 
steel  angle  wing  rails  for  I-beam  spans  with  angle  rails. 


observations.  Yearly  and  .seasonal  variations  in  rainfall 
concern  us  most  in  water-power  development,  and  this 
is  the  subject  proper  of  my  paper. 

Except  as  showing  common  practice  in  water-power 
development,  substantiating  my  contention,  the  third 
paragraph  of  Mr.  Wood’s  paper  and  all  that  follows  dis¬ 
cuss  a  SI 
my  paper 

Record,  March  28,  p.  628,  Mr.  Wood  treats  the  subject 
my  paper;  but,  in  a  recent  letter.  Engineering  News- 
and  15'^c  for  median  values,  that  I  give  in  my  paper 
for  this  specific  purpose,  p.  359,  second  column.  la.st 
paragraph.  This  shows  that  Mr.  Wood  and  1  are  study¬ 
ing  along  the  same  lines.  George  E.  Ladshaw. 

Spartanburg,  S.  C. 


Determining  the  Best  Angle  of 
Abutment  Wing  Walls 

Sir — The  article  on  the  design  of  wing  walls  for 
bridge  abutments  by  C.  K.  Mohler,  in  the  Jan.  24  issue, 
should  be  of  value  to  all  engineers  interested  in  abut¬ 
ment  design,  for  the  writer  calls  attention  to  points  in 
design  which  are  too  often  slighted,  not  only  in  rail¬ 
way  work  but  in  highway  work  as  well.  Mr.  Mohler 
brings  out  facts  which  admit  of  no  argument  and  which. 


Vertical  Slope  Distance 
Horizon  tai  Slope  Dis  tance 


Shoulaler  of  fill 


FIG.  1. 

ORDINARY  WING-WALL  CASE 


FIG.  2. 

W’ING  WALL  OF  IOWA  TYPE 


FIG.  .1. 

ANGLE  FOR  MINLML’M  WI.NG  LE.NGTH 


it  would  seem,  should  be  universally  known  to  and 
accepted  by  the  members  of  the  profession.  That  these 
facts  are  not  universally  known  and  accepted  is  evi¬ 
denced  by  the  many  improper  wing-wall  designs  which 
have  increased  the  cost  and  detracted  from  the  appear¬ 
ance  of  the  finished  structure. 

Mr.  Mohler  points  out  that  by  placing  the  wing  at 
an  angle  with  the  abutment  face  the  wing  length  may 
be  shortened  and  a  saving  in  material  effected,  but  does 
not  mention  the  wing  angle  which  should  be  used  in 
order  to  secure  the  minimum  wing  length.  Where 
the  intersection  of  the  face  of  the  wing  and  the  face  of 
the  abutment  are  in  line  with  the  shoulder  of  the  fill, 
it  can  be  demonstrated  mathematically,  if  the  thick¬ 
ness  of  the  end  of  the  wing  wall  is  neglected,  that  for 


value  of  the  angle  R,  but  also  upon  the  height  of  fill, 
which  with  the  rail  adds  to  the  safety  of  vehicles  ap¬ 
proaching  the  bridge,  while  the  wing  railing  itself 
adds  considerably  to  the  appearance  of  the  structure. 
The  accompanying  photographs  show  typical  examples 
of  this  construction. 

In  determining  the  wing  angle  which  will  result  in 
a  minimum  length  for  this  type  of  wall,  the  length 
D  of  the  horizontal  portion  (Fig.  2)  and  the  thickness 
of  the  end  of  the  wall  must  be  considered.  The  value 
of  the  angle  x  is  now  not  only  dependent  upon  the 
value  of  the  angle,  6  but  also  upon  the  height  of  fill. 
The  diagram  Fig.  3,  based  on  the.  values  6.25  ft.  for 
D,  1  ft.  for  B,  and  0.67  for  a  (li  to  1  slope),  gives  the 
values  of  i  corresponding  to  the  minimum  wing  length. 


HANDRAIL  KXTENDED  ALONG  HORIZONTAL  PART  OF  WING  WALL  AS  PROTECTION  TO  TRAFFIC 


for  various  values  of  ?  and  various  heights  of  fill.  The 
diagram  shows  that  the  angle  »  is  always  less  than 
that  it  increases  with  the  height  of  fill,  and  that 
it  approaches  more  nearly  to  the  value  of  as  the 
angle  ^  increases.  An  increase  in  the  length  D  de¬ 
creases  both  the  value  a  and  the  value  of  the  length 
L.  but  increases  the  total  length  of  wing. 

Although  it  is  manifestly  undesirable  in  the  great 
majority  of  cases  to  use  a  wing  angle  which  will 
result  in  the  absolute  minimum  wing  length,  yet  the 
diagram  offers  a  valuable  guide  in  choosing  the  wing 
angle  to  be  used.  For  values  of  constants  varying  by 
any  great  amount  from  those  given  above  it  would  of 
course  be  necessary  to  prepare  other  diagrams. 

E.  F.  Kelley. 

A.ssistant  Bridge  Engineer,  Iowa  State  Highway 
Commission,  Ames,  Iowa. 


the  bent  from  which  this  span  fell  away  did  not  sink, 
for  it  is  seen  to  be  in  excellent  alignment  with  the 
other  bents  in  the  left-hand  photograph.  It  is  plain, 
too,  that  the  next  bent  did  not  sink  away,  for  the 
bridge  is  seen  to  dip  between  these  bents  in  all  three 
pictures. 

If  the  design  of  the  bridge  is  what  the  photographs 
appear  clearly  to  show,  the  failure  was  due  simply  and 
solely  to  bad  design.  The  responsibility  is  on  the  pro¬ 
fession  because  of  its  guilt  in  adopting  such  standards. 

Pittsburgh,  Penn.  Edward  Godfrey. 


Believes  Design  of  Slab  Responsible  .  ing  the  material  worked  as  a  team  and  n 

for  Bridge  Collapse  batch  and  the  other  on  the  wet  batch. 

,  three  dry  batches  were  made  up  for  thi 
Sir-In  your  .ssue  of  March  28,  p.  619,  y^  ahow  ^ 

photographa  of  a  todo.coUapse  aacnbod  to  ^rth  aub-  ^  ^ 

aidence.  The  article  which  accomp^iea  the  photo-  „„rking  alone  cannot  mix  a  batch  of  «m 
graphs  gives  as  the  probable  cause  a  sliding  of  the 

atratifled  gravel  upon  itaelf.”  A  collector  of  statiatica  , 

of  failurea  would,  in  all  probability,  put  down  thla  ^ 

failure  aa  due  aolely  to  foundation  Perh^a  not  one  „  ^  ^  high-priced  anisher.  One 

engineer  in  a  hundred  in  reading  this  article  and  look-  roughened  the  door  was  used  for 

ing  at  the  pictures  would  raise  any  qu^tion.  To  me 
the  photographs  bear  evidence  of  quite  a  different 

CB11S0. 

....  ,  ,.axi  XXI  X  X.  xa.  mixing  did  nothing  but  mix  the  finish. 

There  might  have  been  a  little  settlement  of  the  „bo  ffniahed  with  a  steel  handtrowel . 
foundations,  but  I  hold  that  a  properly  designed  rein-  John  T  Sulliv; 

forced-concrete  bridge  could  not  tail  in  this  manner;  Cincinnati.  Roos  Brothers  Consi 

also  tnat  the  photographs  show  that  this  bridge  was  not  _ 

properly  designed.  The  middle  view  would  seem  to_.  _  ..  .wwj 

indicate  that  there  was  a  construction  joint  close  to  Counties  Project 

the  pile  cap  or  girder,  for  the  break  is  quite  square.  Leavenworth  to  Fort  Rile} 

This  would  look  like  bad  execution  in  addition  to  bad  The  commissiopers  of  Wyandotte,  Rilej 
design.  The  view  does  not  show  any  evidence  that  there  worth  counties,  I^nsas,  have  adopted  a  pi 
were  rods  over  the  top  of  the  bent  in  the  upper  part  of  surface  road  intended  to  connect  Forts 
the  slab.  Such  rods  would  be  absolutely  necessary  in  and  Riley.  Shawnee  and  Douglas  count 
order  to  take  the  shear  and  to  take  the  tension  in  the  wise  taken  partial  action,  and  little  doubi 
top  of  the  slab  due  to  the  negative  bending  movement  that  Jackson  and  Pottawatomie  will  shor 
over  the  support.  All  the  rods  seem  to  lie  so  close  to  the  lar  steps.  Final  adoption  by  the  several 
bottom  of  the  slab  that  their  tearing  out  did  not  even  insure  the  construction  of  the  road.  The 
leave  any  nicks  visible  in  the  photograph.  mentioned  in  the  petitions  call  for  concn 

No  doubt,  in  accordance  with  standard  design,  there  at  the  center  and  6  in.  at  the  edges.  The 
weiH  stirrups  used  to  take  the  shear,  an  (rflice  alleged  to  the  cost  at  $18,000  per  mile  which  will 
be  performed  by  stirrups;  but  how  they  do  it  no  one  follows:  Federal  aid  15%;  counties’  sha 
has  ever  yet  explained.  It  is  plain  that  the  shear  of  42i%;  township  share  of  the  cost  21i% 
this  empty  bridge  was  not  taken.  It  is  also  plain  that  falling  upon  the  benefited  districts. 


Hints  for  the  Contractor 


Shores  with  Detachable  Heads  Easy 
To  Store  and  Ship 

By  John  T.  Sullivan 

KcHis  Bros.,  Knjrineers  and  Concrete  Contractors.  Cincinnati.  Chin 

The  detachable  head  for  form  shores  shown  in  the 
sketch  makes  it  easy  to  store  and  ship  the  shores  be¬ 
cause  of  the  apace  saved.  One  of  the  heads  is  slipped 
over  a  4  X  4-in.  post  and  nailed  to  it  with  double-headed 


Top  Plan 


FRONT 


HEADS  SLIP  OFK  EASILY  KoK  SHIPMENT 


nails,  which  can  be  quickly  pulled.  Thio  makes  as  - - -  ' 

rigid  a  construction  as  the  ordinary  shore,  while  when  easy  td  shovel  coal  from  platform  into  crane 
the  forms  are  taken  down  the  posts  can  be  compactly 
piled  in  one  place  and  the  heads  in  another. 


the  platform  itself  in  a  few  minutes.  At  Youngstown, 
however,  the  crane  is  employed  in  handling  precast 
slabs,  and  it  would  not  pay  to  keep  a  grab  bucket  on  the 
job,  much  less  to  stop  every  time  the  crane  needed  coal 
to  rig  it  up  and  take  it  off  again. 


was  taken  The  slabs  are  cast  flat,  as  described  in  the  account  of 
icks  which  the  work  on  page  695  of  Engineering  News-Recon) 
While  the  for  Apr.  11,  the  concrete  being  deposited  first 
cond  5-ton  up  to  the  level  of  the  bottom  side  of  the  holes.  Light 
shovel  was  wood  forms,  consisting  of  a  pair  of  lx2J  in.  strips, 
iing  under  braced  apart,  are  then  set  for  each  hole,  and  the  ribs 
:  and  boom  between  are  filled  with  concrete  up  to  the  top  of  the 
strips. 

As  soon  as  this  concrete  takes  an  initial  set  these 
small  forms  are  removed  and  the  troughlike  depressions 
left  are  filled  with  granulated  slag  and  smoothed  level. 
The  top  face  of  the  slab  is  then  completed,  the  concrete 
I  bonding  readily  with  the  ribs  previously  poured.  After 
1  the  outside  forms  are  stripped  it  is  easy  to  wash  out  the 
I  slag  with  a  short  piece  of  j-in.  pipe  on  the  end  of  a 


.STEAM  l•KKS.srKE  KEPT  VP  DVHI.VO  Il-HOITR  .fOUU.VEY 


were  loaded  on  a  third  truck.  About  three  o’clock  in 
the  afternoon  the  motor  train  left  Philadelphia  over 
country  roads.  At  two  o’clock  the  next  morning,  steam 
still  being  in  the  boiler  of  the  shovel,  the  destination  was 
reached  and  cribbing  was  built  under  the  shovel  body 
The  running  gear  was  taken  off  the  second  truck  and 
placed  under  the  shovel  body,  which  was  let  down  upon 
it.  The  boom,  dipper  stick  and  bucket  were  in  position 
and  the  shovel  was  ready  for  operation  by  ten  o’clock. 


Granulated  Slag  Used  to  Form  Wall  Holes 
Washed  Out  With  Hose 

Slabs  for  party  walls  of  the  concrete  workmen’s 
houses  being  built  by  the  Youngstown  Sheet  & 
Tube  Co.  are  hollow  and  are  formed  with  granulated 
slag,  which  after  the  concrete  has  hardened  can  be 
washed  out  of  the  holes  with  a  small  water  jet.  The 
holes  are  2ixl2  in.,  and  extend  clear  through  the  slab. 


FORM  REIADY  FOR  SIxAQ  TO  BE  PLACED 


hose,  using  city  water  pressure.  A  hole  which  varies 
at  any  point  less  than  i  in.  from  the  designed  section 
is  formed  by  this  process. 

The  work  is  being  carried  out  for  the  owners  men¬ 
tioned  by  the  Unit  Construction  Co.,  with  C.  D.  Morley 
as  superintendent. 


Thawing  Frozen  Hydrants  at  Danville 
Thawing  frozen  hydrants  was  reported  on  by  H.  M. 
Ely,  superintendent  of  the  Interstate  Water  Co.,  Dan¬ 
ville,  Ill.,  at  the  recent  meeting  of  the  Indiana  Sanitarj' 
and  Water-Supply  Assn.  A  steamer  made  from  a  40- 
gal.  expansion  tank  mounted  on  a  portable  wood-burning 
furnace  thawed  the  worst  cases  in  from  five  to  twenty 
minutes.  The  tank  was  equipped  with  a  safety  valve  set 
at  low  pressure,  and  had  sufficient  i-in.  hose  to  reach 
from  the  boiler  to  the  bottom  of  the  hydrant.  None  of 
the  frozen  hydrants  was  damaged  by  freezing  during 
the  past  winter. 


OR-ANULATED  .SLAG  W'ASHES  OUT  EASILY 


News  of  the  Week 


CURRENT  EVENTS  IN  THE  CIVIL  ENGINEERING  AND  CONTRACTING  FIELDS 


Bills  to  Relieve  New  York  Con¬ 
tractors  Pass  Legislature 

The  New  York  State  Legislature  has 
passed  two  bills  designed  to  make  it 
possible  for  the  state  and  municipal 
governments  to  readjust  contracts 
which  have  been  seriously  affected  as 
a  result  of  the  war.  The  first  bill,  in¬ 
troduced  with  the  approval  of  the  con¬ 
tractors,  would  apply  to  all  state, 
county  and  municipal  contracts  with 
the  exception  of  those  of  the  State 
Highway  Department,  and  goes  direct 
to  the  Governor  for  his  signature.  It 
makes  it  possible  for  the  existing  con¬ 
tracts  to  be  cancelled,  payment  of  cost 
of  the  work  since  this  country  entered 
the  war  being  made  to  the  contractor; 
and  further  provides  for  the  continua¬ 
tion  of  the  work  under  a  new  agree¬ 
ment  between  the  authorities  and  the 
contractor  whereby  the  contractor  will 
complete  the  work  for  actual  cost.  This 
eliminates  all  profit  to  the  contractor 
since  April  6,  1917. 

The  second  bill,  introduced  at  the  in¬ 
stigation  of  the  Public  Service  Com¬ 
mission  for  the  First  District,  which 
has  the  New  York  City  subway  work, 
is  an  amendment  to  the  Rapid  Transit 
Act,  and  as  such  applies  only  to  the 
New  York  City  subway  contracts.  It 
is  substantially  the  same  as  the  first 
bill,  except  that  the  sum  to  be  paid  the 
contractor  upon  cancellation  of  the  con¬ 
tract  is  a  matter  to  be  determined  in 
each  case,  and  that,  being  a  measure 
affecting  New  York  City  directly,  it 
must  go  to  the  mayor  for  signature 
before  being  submitted  to  the  Governor. 
As  the  mayor  has  ten  days  to  act  on 
this  bill,  it  is  not  considered  likely  that 
the  matter  will  be  finally  settled  before 
the  end  of  the  month.  It  appears  at 
the  present  time  that  both  bills  are 
liable  to  become  law,  one  governing  the 
subway  work  and  the  other  all  the  re¬ 
maining  state  and  municipal  contracts 
for  construction  work  now  in  force. 

Both  bills  as  finally  passed  provide 
that  the  Board  of  Estimate  of  New 
York  City  shall  be  a  party  to  the  ad¬ 
justment  of  the  New  York  subway  con¬ 
tracts. 


Urges  Highway  Construction 
At  a  meeting  of  the  Highway  Traffic 
Association  of  the  State  of  New  York 
held  Tuesday  evening,  Apr.  16,  S.  M. 
Williams,  president  of  the  Highway 
Industries  Assn.,  urged  the  immediate 
resumption  of  road  construction  as  a 
“win  the  war”  necessity.  Mr.  Williams 
made  the  statement  that  a  study  of 
the  present  transportation  situation 
would  show  beyond  question  that  road 
construction  would  be  ultimately,  if  not 
inimediately,  of  vast  benefit  in  both  a 
military  and  economic  direction. 


Chamber  of  Commerce  Discusses  Engineering 

Subjects 

Industrial  Relations,  Transportation  and  Ship  Construction  Occupy 
Attention  of  Sixth  Annual  Convention  in  Chicago 


Fully  impressed  with  the  necessity 
for  doing  everything  of  which  they  are 
capable,  individually  and  collectively, 
to  increase  war  production,  3000  busi¬ 
ness  men  left  Chicago  last  Friday  after 
attending  an  annual  meeting — the  sixth 
— of  the  U.  S.  Chamber  of  Commerce, 
which  was  dominated  by  engineering 
questions  involved  in  the  conduct  of 
the  war. 

“What  is  not  for  the  common  good 
is  not  for  the  good  of  business”  is  the 
summary  of  the  spirit  of  the  conven¬ 
tion  made  by  the  chamber  itself.  The 
general  conduct  of  business,  industrial 
relations  and  labor  were  considered  at 
length  under  the  heads  of  war  pro¬ 
duction  and  shipbuilding. 

After  a  preliminary  meeting  April  9 
of  the  National  Councillors,  the  con¬ 
vention  opened  April  10  with  the  presi¬ 
dential  address  and  the  reports  of  the 
war  service  committees  on  shipping, 
finance,  government  organizations  and 
railroads.  The  chamber  was  addressed 
in  the  evening  by  the  Secretary  of 
Labor  and  the  Secretary  of  Agricul¬ 
ture. 

The  next  day  the  members,  divided 
into  four  groups,  considered  govern¬ 
ment  organization,  war  production  as 
affected  by  industrial  relations;  finance; 
railroad  and  highway  transportation, 
and  shipbuilding. 

Wheeler  Elected  President 

On  the  last  day  of  the  convention  the 
election  of  officers  resulted  by  unani¬ 
mous  vote  in  the  choice  of  Harry  A. 
Wheeler  as  president;  Joseph  Defrees 
was  elected  vice  president  from  the 
Northern  Central  Division,  while  the 
retiring  president,  R.  G.  Rhett,  was 
elected,  and  Charles  Nagel,  A.  B.  Far- 
quhar  and  John  H.  Fahey  were  re¬ 
elected  honorary  vice  presidents.  John 
J.  Edson  was  re-elected  treasurer. 

Resolutions  were  adopted,  one  of 
which  urged  upon  the  Director  General 
of  Railways  that  the  operation  of  the 
railroad  terminal  systems  in  each  city 
be  placed  under  the  control  of  a  single 
competent  individual.  The  board  of  di¬ 
rectors  of  the  chamber  was  requested 
to  call  a  conference  representing  all 
interests  of  the  nation  to  consider  the 
transportation  problem,  and  formulate 
a  basis  for  the  control  of  transporta¬ 
tion  facilities  after  the  conclusion  of 
present  Government  operation. 

The  v?onvention  urged  that  the  Gov¬ 
ernment  be  petitioned  to  organize  and 


operate  existing  equipment  and  to  con¬ 
struct  new  equipment  for  inland  and 
coastal  waterways,  as  well  as  to  com¬ 
plete  highways  for  heavy  traffic  where 
they  can  be  used  to  relieve  railroad  con¬ 
gestion.  A  permanent  policy  assuring 
coordination  of  railroads,  waterways 
and  highways  was  advocated.  The  reso¬ 
lution  pointed  out  that  a  successful 
prosecution  of  the  war  requires  the  im¬ 
mediate  use  of  rivers,  canals  and  high¬ 
ways  to  move  freight 

Water-power  development  was  urged 
as  an  immediate  necessity  and  Congress 
was  called  upon  to  pass  the  necessary 
legislation  at  once. 

Recommendations  on  Shipbuilding 

On  the  subject  of  shipbuilding  the 
convention  went  on  record  as  realizing 
that  the  present  critical  aspect  of  the 
war  requires  the  United  States  to  make 
the  utmost  possible  contribution,  and 
recommended  that  all  local  business 
organizations  see  that  shipyards  have 
the  first  call  upon  the  best  labor  and 
executive  ability  available.  The  con¬ 
vention  supported  the  new  recom¬ 
mendation  of  the  Emergency  Fleet 
Corporation  to  Congress  for  an  appro¬ 
priation  of  $50,000,000  to  begin  the 
construction  of  concrete  ships. 

With  reference  to  public  utilities,  it 
was  recommended  that  state  and  local 
authorities  recognize  the  onerous  con¬ 
ditions  under  which  they  now  have  to 
operate  and  give  prompt  and  sympa¬ 
thetic  hearing  to  petitions  for  assist¬ 
ance  and  relief. 

The  regulation  of  exports  through 
licenses  and  permits  was  dealt  with 
by  approving  resolutions  of  the  War 
Industries  Board.  The  latter  was  re¬ 
quested  to  declare  what  industries  are 
essential  to  the  conduct  of  the  war. 

It  was  declared  that  the  fixing  of 
prices  and  control  of  excess  profits  by 
taxation  should  go  hand  in  hand,  it 
being  stated  as  the  belief  of  the  con¬ 
vention  that  present  tax  laws  should  be 
amended  if  they  prove  inadequate  to 
prevent  excessive  profits  as  a  result  of 
the  war. 

The  central  control  of  Government 
war  buying  was  advocated  in  a  resolu¬ 
tion  which  favored  prompt  action  by 
Congress  to  give  the  President  power 
to  readjust  the  relations  of  the  various 
departments  and  create  new  agencies 
with  the  object  of  establishing  an 
effective  central  control. 

A  resolution  dealing  with  experi- 
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ments  in  connection  with  war  supplies 
ur>red  that  the  Government  procure 
articles  of  proved  value  which  can  be 
supplied  in  necessary  quantities  wher¬ 
ever  the  articles  are  needed  for  imme¬ 
diate  use. 

Schwab  In  Charjre  of  Shipbuilding 

Charles  M.  Schwab,  chairman  of  the 
board  of  directors  of  the  Bethlehem 
Steel  Company,  on  Apr.  16  was  ap¬ 
pointed  by  the  United  States  Shipping 
Board  to  be  director  general  of  the 
Emergency  Fleet  Corporation,  with 
complete  supervision  and  direction  of 
the  work  of  shipbuilding.  In  announc¬ 
ing  the  appointment  the  Shipping 
Board  issued  the  following  statement: 

“Charles  Piez,  vice-president  of  the 
F]mergency  Fleet  Corporation,  has 
recommended  that  the  post  of  general 
manager  of  the  corporation  be  at  once 
abolished,  so  that  Mr.  Schwab,  as  di¬ 
rector  general,  should  be  wholly  un¬ 
hampered  in  carrying  out  the  large  task 
intrusted  to  him.  Mr.  Piez,  since  the 
retirement  of  Admiral  Harris,  has  been 
filling  both  the  position  of  vice-presi¬ 
dent  and  that  of  general  manager. 

“Mr.  Schwab  will  have  complete 
supervision  and  direction  of  the  work 
of  shipbuilding.  He  agreed  to  take  up 
this  work  at  the  sacrifice  of  his  per¬ 
sonal  wishes  in  the  matter.  His  ser¬ 
vices  were  virtually  commandeered. 
His  great  experience  as  a  steelmaker 
and  builder  of  ships  has  been  drafted 
for  the  nation.” 

Shipyards’  Electric  Car  Problems 
Intrusted  to  Taylor 

Travel  to  and  from  the  shipyards  by 
means  of  electric  railways  is  the  field 
of  operations  of  A.  Merritt  Taylor, 
who  has  accepted  the  task  of  solving 
some  of  the  transportation  problems 
which  confront  the  Emergency  Fleet 
Corporation.  Mr.  Taylor,  interviewed 
in  Washington,  said  he  hoped  to  bring 
to  the  Capital  a  number  of  engineers 
to  assist  in  the  work.  There  are  now 
145  shipyards  on  the  Atlantic,  Pacific 
and  Gulf  coasts,  and  many  of  them  have 
transportation  problems  which  require 
solution. 

Mr.  Taylor  is  well  known  to  electric 
traction  men  throughout  the  country, 
especially  as  the  author  of  the  “Taylor 
Plan”  for  the  new  subway  and  elevated 
lines  of  Philadelphia.  He  was  born  in 
1874,  near  Burlington,  N.  J.,  and  began 
his  career  as  an  indentured  apprentice 
in  the  machine  shops  of  William  Sellers 
&  Co.,  Philadelphia.  Soon  after  at¬ 
taining  his  majority  he  engaged  in  the 
handling  of  investment  securities,  and 
at  the  age  of  24  he  was  elected  presi¬ 
dent  of  the  Philadelphia  &  West  Ches¬ 
ter  Traction  Co.  Later  he  became  in¬ 
terested  in  other  trolley  lines  in  north¬ 
ern  New  Jersey,  and  in  May,  1912,  he 
was  asked  by  the  Mayor  of  Philadel¬ 
phia  to  investigate  the  Philadel¬ 
phia  trolley  situation.  The  result  was 
the  “Taylor  Plan.”  He  was  appointed 
the  first  director  of  the  newly  created 
Department  of  Cit;^  Transit,  and  held 
the  office  until  January,  1916. 


What  the  Army  Engineers 
Have  Done  in  One  Year 

Since  the  W’ar  Started  Corps  of  Engi¬ 
neers  Has  Multiplied  Its  W'ork 
Fifteen  Times 

Engineers  everywhere  know  what  an 
enormous  increase  of  work  was  thrust 
on  the  Corps  of  Engineers  of  the  army 
by  the  entry  of  the  United  States  in 
the  war.  A  brief  outline  of  the  figures 
and  facts  of  this  increase  is  given  in 
an  official  statement  recently  published 
by  the  Committee  on  Public  Informa¬ 
tion.  The  following  paragraphs  are 
extracts  from  the  statement: 

“At  the  declaration  of  war  with  Ger¬ 
many  the  personnel  of  the  various  of¬ 
fices  of  the  Engineer  Department  con¬ 
sisted  of  177  officers  and  civilian  em¬ 
ployees.  This  force  has  been  aug¬ 
mented  until  at  the  present  time  it  con¬ 
sists  of  2818  officers,  enlisted  men,  and 
civilian  employees. 

“At  the  beginning  of  the  war  the 
engineer  troops  consisted  of  three  regi¬ 
ments  of  pioneer  engineers,  with  trains, 
one  mounted  company,  one  engineer 
band,  and  an  engineer  detachment  at 
West  Point.  The  aggregate  strength 
was  approximately  4125  officers  and  en¬ 
listed  men.  At  present  the  aggregate 
authorized  strength  is  over  200,000, 
with  an  actual  strength  of  approxi¬ 
mately  120,000. 

Organization  of  Units 

“Units  of  the  following  classes  have 
been  organized:  Divisional  engineers 
(sappers),  mounted  engineers  (sappers 
for  operating  over  extended  territory), 
forestry  (for  lumbering  and  operation 
of  sawmills),  railway  construction, 
railway  operation.  Tailway  mainte¬ 
nance,  and  railway  shop  engineers,  road 
(highway  construction  and  mainte¬ 
nance),  supply  and  shop  (general  sup¬ 
ply,  including  all  supplies  except  those 
for  railway  repairs),  general  construc¬ 
tion  (buildings,  wharves,  docks,  etc.), 
mining  (military  mining),  quarry  (for 
obtaining  stone  to  be  used  in  engineer¬ 
ing  construction),  surveying,  ranging, 
and  mapping  (topography,  mapping, 
and  sound  and  Hash  ranging),  gas  and 
fiame,  electrical  and  mechanical  (in¬ 
stallation  and  operation  of  electrical 
and  mechanical  plants),  water  supply, 
motor  transportation,  searchlight  (for 
battle-front  illumination,  assistance  in 
transportation,  and  use  against  air¬ 
craft),  pontoon  bridge,  clerical,  labor 
service,  replacement  troops,  crane  oper¬ 
ators  (port  terminal  service),  camou¬ 
flage,  and  storekeepers  and  miscellan¬ 
eous  trades. 

“Of  the  special  engineer  units  re¬ 
cruited  for  service  on  railways  and  in 
the  maintenance  of  lines  of  communi¬ 
cation,  many  are  already  in  France  and 
others  are  awaiting  recruitment  to  full 
strength  in  order  to  be  ready  for  over¬ 
seas  service.  The  first  engineer  troops, 
1100  strong,  to  be  sent  abroad,  arrived 
in  France  about  three  months  after  war 
was  declared.  Since  that  time  the  num¬ 
ber  has  been  greatly  augmented.  These 
troops  have  been  constantly  engaged  in 


general  engineering  work,  including 
the  construction  of  railways,  dock' 
wharves,  cantonments,  and  hospita’.s 
for  the  use  of  the  American  Expedition 
ary  Force.  They  have,  in  some  in 
stances,  in  the  performance  of  their 
duties,  engaged  in  active  combat  with 
the  enemy. 

Engineer  Reserve  Corps 

“The  Engineer  Reserve  Corps,  author¬ 
ized  June  3,  1916,  was  small  prior  to 
the  war,  but  immediately  applications 
were  received  in  great  numbers.  There 
has  been,  up  to  the  present  time,  a  total 
of  over  20,000  applications  for  commis 
sions  in  the  Engineer  Reserve  Corps, 
and  from  this  number  approximately 
5500  have  been  selected  as  being  fit  foi 
the  duties  required. 

“There  are  now  in  the  Corps  of  Engi¬ 
neers,  including  the  Regular  Army, 
National  Army,  National  Guard,  Engi¬ 
neer  Reserve  Corps,  and  Railroad 
Transportation  Corps,  about  6500  of¬ 
ficers  on  active  duty  and  approximately 
100  reserve  officers  on  inactive  duty. 
Many  of  those  on  inactive  duty  are 
old  and  well-known  engineers  and  spe¬ 
cialists  who  are  retained  on  the  in¬ 
active  list  in  order  that  they  may  be 
available  for  consultation  and  for  the 
solution  of  special  questions  which  may 
be  referred  to  them  from  time  to  time. 

“The  office  of  the  Director  General  of 
Military  Railways,  from  the  beginning 
of  the  war  to  Feb.  20,  1918,  had  placed 
orders  for  railway  supplies  having  an 
aggregate  weight  of  754,000  long  tons 
and  a  value  of  about  $142,000,000. 

The  General  Engineer  Depot,  from 
April  1,  1917,  to  Jan.  31,  1918,  had  is¬ 
sued  a  total  of  over  9500  orders  for  ma¬ 
terial,  with  a  value  of  about  $202,000,- 
000.  As  the  General  Engineer  Depot 
acts,  to  a  certain  extent,  as  disbursing 
office  for  the  Director  General  of  Mili¬ 
tary  Railways,  the  amount  given  as  ex¬ 
pended  by  the  depot  includes  in  great 
part  the  railway  material  above  men¬ 
tioned.” 

Army  Needs  Men  for  Cantonment 
and  Camp  Utilities 

Names  of  men  who  can  be  commis¬ 
sioned  and  assigned  to  duty  at  vari¬ 
ous  army  camps  in  connection  with  the 
maintenance  and  operation  of  utilities, 
are  desired  by  the  construction  divi¬ 
sion,  quartermaster  corps.  National 
Army.  Men  with  the  necessary  quali¬ 
fications  to  take  charge  of  electric 
lighting,  water  supply,  road  construc¬ 
tion,  steam-heating  plants,  building  re¬ 
pairs,  etc.,  are  asked  to  communicate 
with  Lieut.-Col.  Philander  Betts,  con¬ 
struction  division,  quartermaster  corps. 
National  Army,  7th  and  B  Sts.,  Wash¬ 
ington,  D.  C. 

In  a  number  of  cases,  some  of  the 
officers  already  commissioned  have 
failed  to  develop  the  requisite  ability 
to  organize  and  control  the  necessary 
forces,  which  range  from  200  in  a  Na¬ 
tional  Guard  tented  camp  to  700  men 
in  a  National  Army  cantonment,  where 
there  are  a  number  of  regimental 
steam-heating  plants  besides  a  large 


central  steam-heating  plant  at  the  base  Engineering  Photography  Depicts 
hospital,  which  in  most  cases  will  Triple  Train  Wreck 

shortly  have  the  completed  capacity  of  . 

fOO  Iteds  enpneers  as  such 

Applicants  for  commissions  should  vitally  interested  in  railroad  col- 

be  above  the  draft  age,  and  in  addi-  is  the  accompanying  photograph 

tion  to  their  technical  knowledge  should  shown,  but  because  the  performances 
have  capacity  for  team  work,  and  for  three  trains  involved  were  so 

working  under  discouraging  conditions.  _ _ _ 


across  tracks  3  and  2,  for  westbound 
freight  and  passenger  service,  respec¬ 
tively.  Train  61,  the  Empire  State  Ex¬ 
press,  running  on  track  2,  struck  the 
wreckage.  Its  locomotive  turned  over 
and  appears  in  the  foreground,  across 
a  gondola.  Its  tender  and  coaches  were 
thrown  toward  the  river,  and  were 


American  Engineers  Helped  to 
Hold  Germans  Before  Amiens 

A  correspondent  of  the  London 
Daily  Mail  says  that  American  rail¬ 
way  engineers  played  a  prominent  part 
in  the  gallant  defense  put  up  by  Gen¬ 
eral  Carey’s  improvised  army,  which 
prevented  the  enemy  from  pushing 
through  to  Amiens  in  the  first  few  days 
of  the  great  attack.  The  improvised 
force  held  an  important  stretch  of  the 
front  against  powerful  German  as¬ 
saults. 

“There  was  no  doubt  in  anybody’s 
mind  that  they  would  hold  on  grimly 
as  long  as  breath  remained  in  their 
bodies,”  says  the  correspondent.  How 
the  men  were  assembled  before  day¬ 
light,  made  up  into  companies  and  bat¬ 
talions  by  noon,  and  were  ready  to 
march  shortly  afterward,  is  told  by 
him: 

“It  was  not  until  it  had  been  in  the 
field  for  some  time  that  the  force  was 
able  to  get  artillery.  As  soon  as  they 
had  it  they  certainly  used  it  to  good 
advantage;  in  the  beginning,  however, 
it  was  the  men  who  held  the  enemy  back 
with  their  bodies.” 


PKUFOHMANCE  OF  THREE  TRAI.NS  IN  COLEISIO.N  SHOWN  BY  O.NE  PICTURE 


unusual  and  because  the  civil  engineer  struck  by  eastbound  passenger  train 
who  furnished  the  photograph  so  evi-  No.  16,  running  on  track  1.  The  loco- 
dently  perceived  the  opportunity  to  tell  motive  of  No.  16  has  turned  a  right 
the  whole  story  with  one  picture  taken  angle  without  material  damage  to  the 
from  the  right  spot.  rest  of  the  train,  or  apparently  with- 

The  triple  wreck  occurred  Apr.  8,  out  much  additional  damage  to  No.  61. 
near  Amsterdam,  N.  Y.,  on  the  New  The  tender  and  first  coaches  of  No.  61 
York  Central  R.R.  Several  cars  on  are  seen  beyond  No.  16. 
an  eastbound  freight  train  on  track  4,  Only  one  death,  that  of  the  engine- 
the  remains  of  which  are  seen  in  the  man  of  No.  51,  was  caused, 
foreground  of  the  picture,  were  de-  F.  E.  Crane,  civil  engineer,  Amster- 
railed  by  a  broken  truck,  spreading  dam,  N.  Y.,  furnished  the  photograph. 
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mitted  in  accordance  with  the  statute 
creating  the  commission.  The  method 
of  disposal  is  Project  3-A,  recommended 
by  Geortre  W.  Fuller,  consulting!:  engi¬ 
neer,  New  York  City,  in  his  report, 
which  was  abstracted  in  Engineering 
News-Record  of  Nov.  22,  1917,  p.  972. 
This  project  inclu<les  an  intercepting 
sewer,  a  pumping  station,  grit  cham¬ 
ber,  fine  screens,  sprinkling  filters  and 
humus  tanks,  together  w'ith  apparatus 
for  pressing  and  drying  the  humus 
sludge  for  sale  as  a  fertilizer.  Appli¬ 
cation  will  be  made  to  the  capital  issues 
committee  of  the  Federal  Reserve 
Board  for  approval  of  the  necessary 
l>unds  for  the  plant.  The  members  of 
the  board  are  Henry  W.  Klausmann, 
city  civil  engineer,  president;  C..  H. 
Hurd,  vice  president;  anad  Jay  Craven, 
secretary. 

Cul.  Sullivan  Confirmed  on  Advice 
of  Boston  C.  E.  Society 
Col.  Thomas  F.  Sullivan,  whose  ap¬ 
pointment  as  commissioner  of  public 
works  of  Boston  was  noted  in  Engi¬ 
neering  News-Record  of  Mar.  28,  p. 
(J.'ir  has  been  confirmed  by  the  Massa¬ 
chusetts  Civil  Service  Commission.  The 
delay  in  confirmation  was  due  largely 
(o  the  difficulty  in  reaching  a  decision 
whether  or  not  Colonel  Sullivan  is  “a 
civil  engineer  of  recognized  standing  in 
that  profession,”  as  required  by  a  city 
ordinance.  Although  he  has  been  road- 
master  of  the  Boston  Elevated  Railway 
for  many  years.  Colonel  Sullivan  is  not 
a  member  of  any  engineering  society, 
leaving  the  street  railway  associations 
out  of  consideration.  The  Civil  Service 
C'omniission  asked  the  assistance  of  the 
board  of  government  of  the  Boston 
Society  of  Civil  F^ngineers,  which  made 
a  thorough  investigation  through  a 
committee  of  past  presidents,  and  re¬ 
ported  that  in  its  opinion  Colonel  Sul¬ 
livan  is  an  engineer  of  recognized 
standing  as  required  by  the  ordinance. 
Engineering  News-Record  is  informed 
that  the  board  of  government  of  the 
society  recognized  that  in  undertaking 
this  inquiry  it  w’as  entering  upon  a 
matter  which  might  be  delicate  and 
even  unpleasant,  but  the  members  felt 
that  it  was  a  public  duty  which  could 
not  be  avoided. 


Engineering  Societies 


'I'he  Summit  Society  of  Civil  Engi¬ 
neers  was  recently  organized,  with  head¬ 
quarters  in  Akron,  Ohio.  Charles 
Fish  is  president  and  G.  E.  Mc- 
('urdy  is  secretary  and  treasurer. 
The  active  membership  is  composed  of 
practicing  engineers  and  surveyors  and 
the  associate  membership  will  include 
engineers  engaged  in  public  work  for 
the  cities,  villages  and  state  in  Sum¬ 
mit  County.  The  objects  of  this  organi¬ 
zation  are  to  promote  the  Interests  of 
the  engineering  profession  in  this  ter¬ 
ritory  and  to  i*obperate  with  other 
org"anizations  for  the  betterment  of 


Calendar 


Annual  Meetings 


A.MKUICAN  WATKU-WOHKS  AS- 
S»K'IATK)N;  47  .State  St.,  Troy, 
.S’.  Y.  ;  May  13-18.  St.  Ix)uis.  Mo. 
A.MKHKW.N  .^.S.SOCIATIO.N’  OF  KN- , 
(IINKKKS;  29  South  I.a  .Salle  St.. 
Chicairo  ;  May  14,  Chicago. 
AMKHICAN  SOCIKTY  OF  MKCHAN- 
ICAI.  F..N’OINKKRS ;  29  West  39th 
St.,  Xew  York  ;  .Spring  meeting,  June 
4-7,  Worcester,  Mass. 

AMKRICAN  INSTITL'TK  OF  CHEMI¬ 
CAL  EXGI.VEERS;  129  York  St.. 
Brooklyn.  X.  V. ;  June  19-22,  Ber¬ 
lin.  .X.  H. 

AMKRICA.X  COXCRETE  IXSTI- 
Tl'TE ;  27  School  St.,  Boston ;  June 

24- 26.  Atlantic  City,  .X.  J. 
AMERICAN’  SOCIETY  FOR  TEST- 

IX(}  MATERIAI>? ;  I'niversity  of 
I’enn.sylvanla.  Philadelphia ;  June 

25- 28.  Atlantic  City,  .X.  J. 
AMERICAN’  I.XSTITl’TE  OF  ELEC¬ 
TRICAL  ENGINEERS;  29  West 
39th  St.,  Xew  York ;  Atlantic  City, 
June  26-28. 


civic  conditions.  The  society  has  al¬ 
ready  started  an  active  campaign  for 
the  preservation  of  monuments  and  the 
filing  and  standardizing  of  surveys  for 
street  and  road  improvement.  In  this 
connection  also  the  society  is  endeavor¬ 
ing  to  show  public  and  private  organi¬ 
zations  the  value  of  the  engineer’s  work 
and  the  need  of  making  careful  engi¬ 
neering  studies  before  starting  any  im¬ 
portant  improvement. 

The  Apr.  20  meeting  of  The  Pitts¬ 
burgh  Section  of  the  Association  of 
Iron  and  Steel  Electrical  Engineers 
will  be  addressed  by  W.  S.  Scott,  of  the 
Westinghouse  Electric  &  Mfg,  Co.,  on 
“The  Electric  Furnace  for  Annealing 
Treatment  and  Forging  of  Steel.”  Ou 
Apr.  27  The  Cleveland  Section  will  hear 
a  paper  on  “Electric  Soaking  Pits, 
Annealing  and  Heat  Treating  Furnaces 
and  Furnaces  for  Melting  Non-Ferrous 
Metals,”  by  T.  F.  Bailey,  president  of 
the  Electric  Furnace  Company. 

At  the  meeting  in  Denver,  Apr.  13,  of 
The  Colorado  Association  of  Members 
of  the  American  Society  of  Civil  Engi¬ 
neers  Arthur  0.  Ridgway,  assistant 
chief  engineer  of  the  Denver  &  Rio 
Grande  R.R.,  spoke  on  “Our  Railroads 
in  War  Times.”  Mr.  Ridgway  pre¬ 
sented  the  general  railway  situation  as 
follows:  (1)  The  standing  of  the  rail¬ 
ways  of  the  United  States  among  the 
world’s  railways  in  extent  of  physical 
property,  capitalization,  public  service 
rendered  and  return  to  the  owners; 
(2)  the  physical  condition  and  traffic 
lurdens  of  the  United  States  railways 
since  the  beginning  of  the  war  and  up 
to  the  time  that  federal  control  became 
effective;  (3)  the  significance  of  federal 
control  and  its  effect  on  federal  valua¬ 
tion,  and  particularly  on  engineering. 

There  was  a  joint  meeting  of  the 
Minnesota  Section  of  members  of 
the  American  Institute  of  Elec¬ 
trical  Engineers,  American  Society 
of  Civil  Engineers,  St.  Paul  So¬ 
ciety  of  Civil  Engineers  and  Min¬ 
neapolis  Engineers*  Club  in  the  audi¬ 
torium  of  the  main  engineering  build¬ 


ing  of  the  University  of  Minnesota 
Apr.  9.  A.  F.  Meyer,  president  of  the 
St.  Paul  Civil  Engineers’  Society,  pro 
sided.  The  occasion  of  this  joint  meet 
mg  was  the  reading  of  a  paper  by  Dan¬ 
iel  W.  Mead  on  methods  of  increasing 
the  output  of  hydro-electric  plants.  Mra 
Mead’s  talk  w’as  illustrated  with  lantern 
slides  of  photographs  and  diagrams 
showing  economies  to  be  worked  out 
in  modem  water  plants.  He  began  with 
the  value  of  storage  reservoirs,  faulty 
construction  of  tail  races,  intakes  ami 
trash  screens,  with  input  and  output 
curves  for  various  conditions  and  gra¬ 
phical  analyses  of  the  efficiency  of 
various  types  of  plants.  Photographs 
cf  tail  race  and  head  race  conditions 
at  various  plants  were  shown,  and  a 
vertical  cross  section  of  late  installa¬ 
tions,  together  with  a  tabulation  of  the 
increase  in  efficiencies  of  various  types 
of  water  wheels,  from  the  old  30-inch 
design  to  the  present  modem  turbine 
installation.  The  discussion  was  led  by 
r.  E.  Thian,  president  of  the  North¬ 
western  Association  of  members  of  the 
American  Society  of  Civil  Engineers, 
and  Francis  E.  Shenehon,  consulting 
liydraulic  engineer. 

Patriotism  marked  the  meeting  and 
dinner  given  by  The  Springfield,  111., 
Engineers’  Club  Apr.  3.  E.  R.  Shep¬ 
herd  of  Washington,  D.  C.,  associate 
engineer  of  the  U.  S.  Bureau  of  Stand¬ 
ards,  gave  an  illustrated  talk  on  the 
bureau’s  work. 

Mrs.  Ada  Ward,  English  humorist 
and  cartoonist,  on  Apr.  11  addressed 
members  of  the  Chicago  Engineers’ 
Club.  She  drew  some  of  the  cartoons 
with  which  she  used  to  amuse  the  Tom¬ 
mies  at  the  front. 

The  Illinois  Section  of  the  American 
Water-Works  Association  held  its  reg¬ 
ular  spring  meeting  Apr.  16-17  at  Ur- 
bana.  Water  waste  elimination,  rising 
costs  of  materials,  cold  weather  diffi¬ 
culties,  pump  tests  and  public-utility 
problems  were  the  subjects  discussed. 

The  following  officers  of  the  County 
Engineers  Association  of  New  Jersey 
were  elected  to  serve  for  the  year  1918: 
James  Logan,  Burlington  County,  pres¬ 
ident;  Garwood  Ferguson,  Passaic 
County,  vice-president;  Alvin  B.  Fox, 
Middlesex  County,  treasurer;  T.  J.  Was- 
ser,  Hudson  County,  secretary. 

Henry  L.  Doherty,  president  of 
Henry  L.  Doherty  &  Co.,  bankers  and 
operators  of  public  utility  corporations, 
addressed  The  Cleveland,  Ohio,  En¬ 
gineering  Society,  April  9,  in  the  ab¬ 
sence  of  W.  H,  Finley,  chief  engi¬ 
neer  of  the  Chicago  &  North  Western 
Ry,  Mr.  Doherty  has  been  engineer  or 
manager  of  gas,  electric  or  traction 
companies  in  more  than  25  American 
cities.  In  his  address  he  held  that  the 
United  States  will  win  the  war  through 
organization  and  invention,  in  which 
America  is  foremost.  He  said  he  had 
gone  to  Cleveland  to  propose  the 
organization  of  industry,  only  to  find 
that  it  had  already  been  done  by  the 
War  Industries  Commission.  He  urged 
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tvcry  local  engineering  society  to  make 
arrangements  to  encourage  invention 
in<l  sift  the  schemes  that  are  offered, 
■i  lvocating  those  of  merit  and  making 
them  known  to  the  Government.  Mr. 
l»ohcrty  touched  also  upon  many  other 
prases  of  the  war  problems  now  con¬ 
fronting  the  army  and  navy. 

On  Apr.  23  the  society  will  be  ad¬ 
dressed  by  Dr.  R.  H.  Fernald,  profes¬ 
sor  in  charge  of  mechanical  engineer¬ 
ing  University  of  Pennsylvania,  on  “Is 
Our  Fuel  Supply  Nearing  Exhaustion?” 

The  Civil  Engineers’  Society  of  St. 
I’rul,  Minn.,  on  Apr.  8  was  addressed 
hy  W.  L.  Darling,  member  of  the  spe¬ 
cial  railway  commission  to  Russia,  who 
told  of  “Railway  and  Other  Conditions 
in  Russia.” 


PERSONAL  Notes 


L.  V.  Edwards,  professor  of 
highway  engineering,  Washington  State 
College,  Pullman,  Wash.,  has  been  en¬ 
gaged  as  assistant  county  engineer  of 
Whitman  County  with  headquarters  at 
Colfax.  He  will  be  an  assistant  to 
County  Engineer  J.  M.  McCaw,  and  will 
act  in  the  capacity  of  a  consulting  en¬ 
gineer.  Mr.  Edwards  plans  to  resign 
from  the  college  faculty  immediately. 
More  than  $50,000  is  to  be  expended  on 
the  roads  of  Whitman  County  during 
the  year. 

P.J.Hurtcen,  who  for  the  past 
five  months  has  served  as  acting  city 
engineer  of  Kenosha,  Wis.,  was  elected 
city  engineer  for  the  coming  year  by 
the  common  council  Apr.  1.  Mr.  Hurt- 
gen  has  been  dividing  his  services  be¬ 
tween  Burlington,  Wis.,  and  Kenosha 
but  will  give  his  entire  time  to  Ken¬ 
osha.  Alfred  Wood  was  elected  first 
tween  Burlingfton,  Wis.,  and  Kenosha, 
Ben  Brennan,  former  city  engineer,  is 
now  with  the  United  States  Army  in 
France  and  his  position  is  to  be  held 
open. 

C .  M .  Baker  has  resigned  his 
position  as  assistant  engineer  with  the 
New  York  State  Department  of  Health, 
and  has  accepted  an  appointment  as 
sanitary  engineer  in  the  U.  S.  Public 
Health  Service.  He  is  at  present  in 
Macon,  Ga.,  engaged  in  work  in  con¬ 
nection  with  the  control  of  malaria  in 
the  extra-cantonment  zones. 

Hugh  H.  Lumsden,  recently 
employed  as  chief  designer  for  I.  G. 
Hedrick,  consulting  engineer,  Kansas 
City,  Mo.,  has  accepted  a  commission 
in  the  cantonment  construction  divi¬ 
sion,  National  Army.  He  will  report 
at  Washington  April  22.  Mr.  Lumpen 
has  been  chiefly  engaged  in  construc¬ 
tion  work  in  connection  with  bridges 
and  railroad  terminal  building  construc¬ 
tion  for  the  past  12  years. 

Victor  H.  Cochrane,  bridge 
engineer  for  Kansas  City,  Mo.,  and  for 
st'  eral  years  a  member  of  the  firm  of 


Hedrick  &  Cochrane,  consulting  engi¬ 
neers,  has  accepted  a  commission  as 
major  in  the  cantonment  division  of  the 
Army,  reporting  to  Washington  Apr. 
15.  Mr.  Cochrane  was  for  several  years 
chief  draftsman  for  the  firm  of  Wad¬ 
dell  &  Hedrick,  and  has  been  connected 
in  various  capacities  with  many  bridges 
of  importance  in  Kansas  City  and  its 
vicinity. 

A.  Lincoln  Fellows,  for¬ 
merly  engineer  member  of  the  Public 
Utilities  Commission  of  the  city  and 
county  of  Denver,  Colo.,  has  opened  an 
office  for  the  general  practice  of  engi¬ 
neering  at  Kemmerer,  Wyo. 

I  R  A  A.  K  I  P  P,  J  R.,  of  South  Orange, 
N.  J.,  has  resigned  as  a  member  of  the 
State  Highway  Commission.  He  has 
been  succeeded  by  Samuel  Haverstick, 
Trenton. 

A.  F.  Cotton,  New  Westminster, 
B.  C.,  has  been  appointed  municipal 
engineer  to  succeed  J.  H.  O’Hara,  who 
resigned. 

W.  H.  WiNTERROWD  has  been 
appointed  chief  mechanical  engineer  of 
the  Canadian  Pacific  Ry.,  succeeding 
W.  E.  Woodhouse,  whose  assistant  he 
was.  He  was  in  the  service  of  the 
Pennsylvania  R.R.  and  New  York  Cen¬ 
tral  R.R.  before  joining  the  staff  of 
the  Canadian  Pacific  Ry.  6  years  ago. 

Maj.  George  Rathjens,  un¬ 
til  recently  commander  of  one  of  the 
battalions  of  the  313th  Engineers,  has 
been  promoted  to  the  rank  of  lieuten¬ 
ant-colonel  of  the  regiment. 

To  Capt.  Philip  j.  McCau¬ 
ley,  of  the  151st  Field  Artillery,  has 
been  awarded  the  Distinguished  Serv¬ 
ice  Cross,  the  newly  created  medal 
awarded  by  the  United  States  for  es¬ 
pecial  bravery  shown  in  action.  Cap¬ 
tain  McCauley  is  a  graduate  of  Purdue 
University,  and  a  member  of  the  Civil 
Engineers’  Society  of  St.  Paul,  Minn. 
For  three  years  he  was  connected  with 
the  office  of  the  Minnesota  state  drain¬ 
age  engineer,  and  since  1911  has  been 
engineer  in  charge  of  Judicial  Ditches 
Nos.  3  and  4  at  Floodwood,  Minn.  He 
has  been  a  member  of  the  Minnesota 
National  Guard  for  eight  years,  com¬ 
manding  Battery  C  of  the  First  Minne¬ 
sota  Field  Artillery.  During  the  win¬ 
ter  of  1916-17  he  served  on  the  Mexican 
border  at  Fort  Sill,  Texas.  He  is  33 
years  old. 

J.  C.  Rockwell  has  been  pro¬ 
moted  from  the  position  of  manager  of 
the  light  and  power  department  to  gen¬ 
eral  manager  of  the  Manila  (P.  I.) 
Electric  Railroad  &  Light  Co.«  Mr. 
Rockwell  was  graduated  in  1914  from 
Cornell  University  with  the  degree  of 
mechanical  engineer.  Following  his 
graduation  he  engaged  in  track  con¬ 
struction  work.  In  1906  he  became 
superintendent  of  transportation  of  the 
Syracuse  (N.  Y.),  Lakeshore  &  North¬ 
ern  Railroad  Co.  He  was  appointed 
general  superintendent  in  1909  of  the 
Charleston  (W.  Va.)  Interurban  Rail¬ 


road  Co.,  and  the  following  year  was 
elected  general  manager  of  this  com¬ 
pany.  In  1911  he  joined  the  operating 
organization  of  The  J.  G.  White  Man¬ 
agement  Corporation,  New  York  City, 
and  was  assigned  to  the  Manila  Elec- 
organization  of  the  J.  G.  White  Man¬ 
ager  of  the  light  and  power  depart¬ 
ment.  Mr.  Rockwell  has  been  on  a  visit 
to  the  United  States  and  is  now  return¬ 
ing  to  Manila. 

J.  W.  H  A  N  N  A,  chief  engineer  of  the 
Kansas  City  Terminal  Ry.,  will  handle 
directly  hereafter  the  work  of  the 
bridge  department.  George  E.  Teb- 
betts,  bridge  engineer,  has  gone  to 
W’ashington,  as  noted  in  last  week’s 
Engineering  News-Record. 

H.  G.  F  L  u  R  Y,  former  office  engi¬ 
neer  in  the  bridge  department  of  the 
Kansas  City  Terminal  Ry.,  and  recently 
with  the  American  Bridge  Co.,  at  Gary, 
Ind.,  has  accepted  a  position  in  the 
contracting  department  of  the  Kansas 
City  Structural  Steel  Company. 

H.  E.  Stevens,  chief  engineer, 
will  have  charge  both  of  the  offices  of 
chief  engineer  and  of  chief  engineer 
maintenance  of  way  of  the  Northern 
Pacific  Ry.,  which  were  consolidated 
after  the  appointment  of  A.  M.  Burt 
as  acting  vice-president  in  charge  of 
operation. 

G.  B.  B  R  o  D  E,  secretary  and  gen¬ 
eral  manager  of  the  William  Brode 
Co.,  general  contractors,  Newcomers- 
town,  Ohio,  has  received  a  leave  of  ab¬ 
sence  for  the  period  of  the  war,  and 
has  accepted  a  commission  as  captain 
in  the  Quartermaster  Corps,  National 
Army,  and  has  been  assigned  to  dock 
and  terminal  warehouse  construction 
at  Charleston,  S.  C.  E.  C.  Johns, 
assistant  superintendent  for  the  com¬ 
pany,  has  also  received  leave  of  ab¬ 
sence  for  the  period  of  the  war  and  is 
with  the  Twentieth  Engineers  in  train¬ 
ing  at  Washington,  D.  C. 

W.  L.  Miller,  city  manager  of 
St.  Augustine,  Fla.,  resigned  recently 
to  accept  a  position  in  New  York  City. 

He  has  been  succeeded  by  Eugene  Mas¬ 
ters,  former  mayor  of  St.  Augustine. 
Mr.  Miller  has  been  city  manager  of 
the  Florida  city  since  Aug.  1,  1915. 

Jerome  L.  Cheney,  Syracuse, 
was  nominated  by  Governor  Whitman 
for  member  of  the  Public  Service  Com¬ 
mission  of  the  State  of  New  York,  Sec¬ 
ond  District,  and  was  confirmed  by  the 
Senate  Apr.  12.  Mr.  Cheney  succeeds 
the  late  William  T.  Emmet.  He  is  a 
lawyer. 

Maurice  M.  Williams,  ter¬ 
minal  engineer  in  the  office  of  the  New 
York  State  engineer  and  surveyor,  has 
resigned  to  become  consulting  engineer 
in  the  department  of  the  Quartermaster 
General  at  Washington.  He  will  have 
charge  of  construction  and  detail  work 
0*1  the  various  ports  of  embarkation  and  1 
the  work  on  the  expeditionary  depots 
along  the  Atlantic  coast  on  which  the 
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United  States  is  about  to  expend  more 
than  $200,000,000.  Mr.  Williams  will 
be  directly  under  General  Goethals. 
He  has  been  enpaged  in  the  planning 
and  detail  work  of  freight  handling  on 
the  various  state  barge  canal  termi¬ 
nals  since  Jan.  1,  1915.  He  is  a  grad¬ 
uate  of  Colgate  University. 

William  A.  Stickel,  assist¬ 
ant  county  engineer  of  Essex  County, 
New  Jersey,  has  received  leave  of  ab¬ 
sence  for  the  duration  of  the  war.  He 
has  entered  the  engineering  department 
of  the  navy  as  a  chief  petty  officer. 

Waddell  &  Son,  Inc.,  has 
moved  its  New  York  offices  to  35  Nas¬ 
sau  Street. 

Capt.  John  P.  Hurley,  Com¬ 
pany  K,  165th  Infantry,  reported  Apr. 
11  as  slightly  wounded  in  action,  is 
the  senior  company  commander  in  his 
battalion  and  has  taken  the  command 
of  Maj.  Timothy  J.  Moynahan,  who  was 
slightly  wounded  in  action  about  Mar. 
28.  Captain  Hurley  was  a  member  of 
the  69th  Regiment,  New  York  National 
Guard,  for  several  years  and  served 
with  it  on  the  Mexican  border  in  1916. 
He  was  a  member  of  the  engineers’ 
staff  of  the  Public  Service  Commis¬ 
sion,  New  York  City,  and  the  High¬ 
ways  Department  of  the  city,  and  did 
much  of  the  engineering  work  in  the 
border  camps.  He  is  39  years  old  and 
a  resident  of  Brooklyn,  N.  Y. 

E.  L.  Sparks,  industrial  editor 
of  Engineering  News-Record,  has  left 
the  staff  to  become  New  England  repre¬ 
sentative  of  the  Ball  Engine  Co.,  steam- 
shovel  manufacturers  of  Erie,  Penn. 
From  1902  to  1914  Mr.  Sparks  was  en¬ 
gaged  in  railroad  construction  work  in 
the  Southwest,  being  appointed  as¬ 
sistant  engineer  maintenance  of  way  on 
the  Tucson  division  of  the  Southern 
Pacific  Co.  in  1906.  In  1914,  Mr. 
Sparks  joined  the  staff  of  Engineering 
Record  in  the  advertising  service  de¬ 
partment,  and  in  1917  became  indus¬ 
trial  editor  of  Engineering  News- 
Record. 

J.  W.  E  L  L  M  s,  superintendent  of 
filtration,  in  charge  of  the  water  puri¬ 
fication  works  of  Cincinnati,  has  re¬ 
signed  to  become  engineer  of  water 
purification,  Cleveland,  Ohio,  water¬ 
works.  He  will  have  full  charge  of  the 
West  Side  filtration  plant,  and  will 
assist  in  the  designing  of  the  proposed 
East  Side  water  purification  plant. 
Besides  holding  his  public  office  in  Cin¬ 
cinnati,  Mr.  Ellms  has  been  engaged  in 
practice  as  a  consulting  engineer. 

Prof.  George  F.  Swain,  who 
has  been  speaking  in  the  West,  returned 
to  the  Massachusetts  Institute  of  Tech¬ 
nology  with  the  degree  of  LL.D.  con¬ 
ferred  on  him  by  the  University  of 
California. 

Prof.  F.  H.  Newell,  head  of 
the  department  of  civil  engineering  of 
the  University  of  Illinois,  is  the  re¬ 
cipient  of  the  Cullum  Geographical 
medal  awarded  by  the  American  Geo¬ 


graphical  Society  of  New  York.  The 
last  one  to  receive  the  honor  was  Gen. 
George  W.  Goethals,  in  recognition  of 
his  services  in  connection  with  the 
Panama  Canal.  Others  have  been  Ad¬ 
miral  Robert  E.  Peary,  Fridtjof  Nan¬ 
sen,  Sir  John  Murray,  the  Duke  of  the 
Abruzzi,  Sven  Hedin  and  Sir  Ernest  H. 
Shackleton. 

The  inscription  on  the  medal  reads: 
“Frederick  Haynes  Newell,  organizer 
and  director  of  the  United  States 
Reclamation  Service,  1907-1914.  He 
carried  water  from  a  mountain  wilder¬ 
ness  to  turn  the  waste  places  of  the 
desert  into  homes  for  freemen.” 

E.  L.  Mosley,  assistant  engineer 
valuation  department  of  the  Illinois 
Central  R.R.  Co.,  has  been  granted  a 
leave  of  absence  to  accept  the  position 
of  supervising  engineer  on  the  U.  S. 
Government  Explosives  Plant  “C,” 
Nitro,  W.  Va. 

C.  I.  Anderson,  assistant  engi¬ 
neer  in  charge  of  bridge  and  building 
section  of  the  valuation  department  of 
the  Illinois  Central  R.R.  Co.,  has  been 
granted  a  leave  of  absence  to  accept 
the  position  of  supervising  engineer  on 
the  U.  S.  Government  Explosives  Plant 
“C,”  now  under  construction  at  Nitro, 
W.  Va. 

Edward  de  V.  Tomkins, 
consulting  and  constructing  engineer, 
who  has  for  the  past  seven  years  had 
offices  in  New  York  City,  has  moved  to 
Chicago  to  take  the  general  agency  of 
the  Cement  Gun  Co.,  Inc.,  Allentown, 
Penn.,  in  charge  of  its  midwest  terri¬ 
tory,  with  headquarters  in  Chicago. 
Mr.  Tomkins  was  bridge  engineer  in 
charge  of  construction  for  the  City  of 
New  York  for  six  years,  and  during 
the  past  administration  was  deputy 
commissioner  of  the  Department  of 
Docks  and  Ferries  of  New  York  City. 
His  previous  commercial  experience 
was  as  manager  of  the  New  York  of¬ 
fice  of  the  Trussed  Concrete  Steel  Co., 
manager  of  the  Philadelphia  office  of 
the  Columbian  Fireproofing  Co.,  and 
manager  of  the  New  York  office  of  the 
Maine  Electric  Company. 

W.  Nelson  Smith,  who  was 
for  some  years  electric  traction  engi¬ 
neer  with  Westinghouse  Church  Kerr 
&  Co.,  and  recently  efficiency  engineer 
of  the  American  Agricultural  Chemical 
Co.,  is  connected  for  the  time  being  with 
Sydney  E.  Jenkins  &  Co.,  engineers  and 
constructors,  Vancouver,  B.  C.,  as  elec¬ 
trical  engineer. 

D.  Hubbard  has  been  appointed 
division  engineer  of  the  Newark,  Ohio, 
division  of  the  Baltimore  &  Ohio  R.R., 
vice  C.  R.  Diemar  transferred. 

C.  A.  B  R  0  Y  H  I  L  L,  who  was  city 
engineer  of  Normal,  Ill.,  several  years, 
has  been  elected  again  to  the  position 
by  the  city  council,  after  an  interval 
of  a  year. 

S.  E.  Bowers,  assistant  city  park 
engineer,  of  Cleveland,  Ohio,  has  been 
appointed  head  of  the  new  division  of 
underground  works  of  the  city. 


Obituary 


Maj.  Edward  R.  Ki.mkle, 
Engineer  Corps,  U.  S.  A.,  who  died 
in  France  Apr.  9  of  wounds  re.  ived 
in  action,  graduated  from  West  i’oint 
as  an  honor  man  in  the  class  of  1915, 
and  was  commissioned  a  second  lieu¬ 
tenant  of  the  Corps  of  Engineers  His 
promotion  had  been  rapid,  and  lie  was 
recently  commissioned  a  major.  He 
was  born  in  Oregon  and  was  appointed 
to  the  Military  Academy  from  Texas. 
He  served  about  a  year  at  the  Wash¬ 
ington  Barracks  and  accompanied  a 
battalion  of  engineers  to  France  with 
one  of  the  earliest  expeditionary  con¬ 
tingents.  His  home  was  in  Galveston 
Tex. 

Andrew  Rinker,  former  city- 
engineer  of  Minneapolis,  died  recently 
in  that  city.  He  held  office  from  1871 
to  1893,  and  is  credited  with  a  leading 
and  active  part  in  the  development  of 
the  city  utilities,  notably  street  paving, 
water-works  installation  and  the  de¬ 
velopment  of  the  sewer  system.  After 
leaving  office  in  1893  he  went  into  com¬ 
mercial  engineering  for  a  time,  and  in 
1896  became  engineer  for  the  Great 
Ealls  Townsite  Co.  in  Montana.  He 
laid  out  that  city,  and  helped  greatly, 
by  tree  planting  and  otherwise,  to 
beautify  it.  He  returned  to  the  service 
of  Minneapolis  as  city  engineer  in  1902 
and  continued  in  that  office  until  1913, 
when  he  retired  to  take  up  practice  as 
a  consulting  engineer.  Mr.  Rinker  was 
69  years  old. 

William  C.  McDonald,  first 
governor  of  the  state  of  New  Mexico, 
died  at  El  Paso,  Tex.,  Apr.  11.  He 
was  born  in  Jordanville,  N.  Y.,  in  1858, 
and  went  west  soon  after  his  gradua¬ 
tion  from  Cazenovia,  N.  Y.,  Seminary. 
In  his  early  life  he  practiced  as  a  civil 
engineer  and  surveyor.  He  served  as 
governor  of  New  Mexico  1912-16. 

John  B.  B  r  o  p  h  y,  of  the  engi¬ 
neering  staff  of  the  Cornwall,  Ont, 
Canal,  died  recently  at  Cornwall,  Ont., 
following  a  stroke.  He  was  formerly 
engineer  of  St.  Peter’s  Canal,  Nova 
Scotia. 

Joseph  Hanreddy,  contractor, 
died  at  his  home  in  Chicago,  .Apr.  9. 
He  was  born  in  that  city  in  April, 
1864.  His  earlier  work  in  the  con¬ 
tracting  business  was  mainly  paving, 
but  later  he  undertook  larger  jobs. 
Amqng  the  more  important  works  car¬ 
ried  out  by  him  were  the  Lawrence  Ave. 
intercepting  sewer  and  part  of  the 
Southwest  water  tunnel  under  the  city, 
at  Chicago;  the  Linnwood  Ave.  intake 
tunnel  under  the  lake,  at  Milwaukee. 
Wis.,  and  the  Lake  Union  tunnel  at 
Seattle,  Wash. 
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Export  Trade  Combinations 
Will  Be  Lawful 

President  Signs  Webb  Bill — Benebts 
to  Be  Derived  Are  Shown  by 
Manufacturers’  Attitude 

Combinations  of  domestic  manufac¬ 
turers  for  the  purpose  of  farthering  the 
interests  of  American  export  trade  are 
permitted  by  the  Webb-Pomerene  law, 
signed  by  the  President.  Under  the 
terms  of  the  law  the  provisions  of  the 
Sherman  anti-trust  law  are  nullified 
so  far  as  export  commerce  is  concerned. 
To  enjoy  the  benefits  to  exporters  stip¬ 
ulated  in  the  bill,  all  associations  en- 
geged  in  export  trade  must  file  state¬ 
ments  with  the  Federal  Trade  Com¬ 
mission  within  60  days.  The  Federal 
Trade  Commission  is  empowered  to  in¬ 
vestigate  and  report  on  alleged  cases 
of  unfair  competition  and  price  de¬ 
pression  in  export  trade  with  a  view 
to  stopping  such  practices  through 
action  of  the  Attorney  General. 

The  conference  report  on  the  bill, 
which  was  presented  to  both  houses 
of  Congress,  contained  only  minor 
changes,  having  the  effect  of  excluding, 
from  the  comprehensive  definition  given 
in  the  section  of  “export  trade,”  the 
selling  of  goods,  wares  and  merchandis¬ 
ing  for  resale,  as  well  as  for  consump¬ 
tion  within  the  United  States  or  any 
territory  thereof.  Other  amendments 
have  the  purpose  of  making  clear 
the  portions  of  the  bill  which  actually 
define  and  limit  the  operations  of  as¬ 
sociations  formed  under  the  provision 
of  the  act. 

The  satisfaction  of  manufacturers 
with  the  terms  of  the  law  was  shown 
at  the  monthly  luncheon  of  the  Ameri¬ 
can  Exporters’  Assn.,  in  New  York, 
where  it  was  described  as  putting  the 
United  States  in  a  most  advantageous 
position  to  meet  international  rivalry 
after  the  war  and  as  an  effective  means 
of  combating  the  German  cartel  sys¬ 
tem,  under  which  commercial  and 
financial  influences  prospered  in  foreign 
countries  prior  to  1914.  Gilbert  H. 
Montague,  counsel  for  the  association, 
who  had  been  active  in  obtaining  the 
enactment  of  the  bill,  told  of  the  bene¬ 
fits  to  accrue  from  the  rights  about  to 
be  given  to  shippers  to  employ  “unified 
tactics”  in  meeting  competition  in 
foreign  markets. 

“The  law  as  we  have  it,”  Mr.  Mon¬ 
tague  said,  “represents  a  really  sub¬ 
stantial  achievement.  It  will  allow  two 
or  more  exporters  to  combine  for 
foreign  trade  without  infringing  the 
anti-trust  laws.  We  must  regard  this 
as  an  after-the-war  measure.  At  the 
present  time  our  manufacturers  are  in 
the  position  of  making  the  goods,  throw¬ 
ing  down  the  finished  products,  and 
having  them  grabbed  up  in  a  twinkling. 
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Under  such  circumstances  it  can  hardly 
be  expected  that  the  manufacturers  will 
reach  out  for  foreign  trade.  The  time, 
however,  will  surely  come  when  the 
need  of  overseas  markets  for  finished 
goods  will  be  appreciated,  and  then  we 
may  expect  to  see  the  Webb  law  come 
to  the  aid  of  exporters.” 

McAdoo  Restates  Opinion  on 
Building  Operations 

Secretary  McAdoo,  in  a  letter  ad¬ 
dressed  to  Samuel  Gompers,  president 
of  the  American  Federation  of  Labor, 
makes  plain  that  no  general  appeal  has 
been  made  to  property  owners  to  dis¬ 
continue  the  construction  of  homes  and 
buildings  during  the  period  of  the  war. 
Secretary  McAdoo’s  letter  to  Mr.  Gom¬ 
pers  follows: 

“I  have  your  letter  of  Feb.  18  inclos¬ 
ing  a  copy  of  a  resolution  adopted  by 
the  Building  Trades  Council  of  San 
Francisco,  in  which  it  is  stated  that  I 
have  been  reported  in  the  public  press 
as  having  ’appealed  to  property  own¬ 
ers  not  to  construct  any  homes  or 
buildings  during  the  war.’  This  is  en¬ 
tirely  erroneous.  I  have  said  that 
building  operations  which  are  not  re¬ 
quired  to  protect  the  health  or  pro¬ 
vide  for  the  comfortable  needs  of  our 
people,  or  to  supply  facilities  necessary 
for  the  proper  conduct  of  business  es¬ 
sential  to  the  successful  prosecution  of 
the  war,  should  be  postponed. 

“As  you  know  I  have  no  authority 
to  direct  that  building  operations  be 
curtailed.  I  have  merely  suggested 
that  unnecessary  building  of  that  kind 
be  postponed  until  the  end  of  the  war. 
Such  postponement  would,  I  am  sure, 
help  win  the  war,  but  every  patriotic 
man  must  be  determined  by  his  own 
conscience  in  the  matter  and  must  de¬ 
cide  for  himself  if  he  can  postpone  the 
erection  of  a  contemplated  building  un¬ 
til  the  war  is  over.  Compliance  with 
this  suggestion  may  cause  some  incon¬ 
veniences  which  are  to  be  grreatly  de¬ 
plored,  but  such  inconveniences  are  an 
unavoidable  incident  to  war.  The  situ¬ 
ation  must  be  viewed  from  a  national 
and  not  from  a  local  standpoint.” 

Australia  Needs  American 
Equipment 

Makers  of  all  classes  of  equipment 
and  supplies  used  by  railways  will  be 
interested  in  a  report  just  issued  by 
the  Bureau  of  Foreign  and  Domestic 
Commerce  at  Washington  on  “Railway 
Materials,  Equipment  and  Supplies  in 
Australia  and  New  Zealand.”  It  may 
be  obtained  for  25  cents  from  the  super¬ 
intendent  of  documents.  Government 
Printing  Office,  Washington,  D.  C.,  and 
is  one  of  many  similar  reports  being 
prepared  for  manufacturers. 


AND  CONTRACTORS 

Fuel  Priorities  Fixed  by  War 
Industries  Board 

Railroad  and  Fuel  Administrations  No¬ 
tified  to  Give  Preference  to  Neces¬ 
sary  War  Industries 

Through  the  issuance  of  Preference 
List  No.  1,  designating  industries  con¬ 
tributing  directly  to  the  war  needs  of 
the  nation,  the  War  Industries  Board, 
headed  by  Bernard  M.  Baruch,  has  an¬ 
nounced  the  priority  to  be  followed  in 
future  deliveries  of  coal  and  coke.  The 
railroad  and  fuel  administrations  have 
been  notified  that  their  full  facilities 
must  be  made  available  for  carrying 
out  the  program  as  directed.  The  regu¬ 
lations  provide  first  for  “essential”  in¬ 
dustries  and  second  for  the  “nonessen¬ 
tial,”  considering  the  country’s  actual 
needs  and  the  amount  of  surplus  fuel 
which  can  safely  be  spared.  The  state¬ 
ment  issued  by  the  War  Industries 
Board  follows: 

“The  board  has,  however,  listed  cer¬ 
tain  industries  whose  operation  is  of 
exceptional  importance,  measured  by  the 
extent  of  their  direct  or  indirect  contri¬ 
bution  either  toward  winning  the  war 
or  toward  promoting  the  national  wel¬ 
fare,  and  these  industries  will  be  ac¬ 
corded  preferential  treatment  by  the 
Fuel  Administration  in  the  distribution 
of  coal  and  coke  and  also  in  the  trans¬ 
portation  of  such  coal  and  coke  by  the 
railroads. 

“The  same  plan  will  be  followed  in 
according  preferential  treatment  to  war 
industries  and  plants  in  the  transporta¬ 
tion  of  raw  materials  and  supplies  re¬ 
quired  by  them  in  their  manufacturing 
operations,  so  that  they  may  not  be  de¬ 
layed  or  hampered  in  complying  with 
priority  orders  issued  against  them  gov¬ 
erning  their  products. 

“Preference  List  No.  1  is  not  com¬ 
plete  in  itself,  but  it  will  be  noted  that 
provision  is  made  for  certifying  addi¬ 
tional  classes  of  industries  and  also  in¬ 
dividual  plants  whose  operations  are 
necessary  as  a  war  measure.  In  deter¬ 
mining  what  industries  or  plants  are 
entitled  to  be  certified,  two  factors  will 
control: 

“1. — The  relative  urgency  of  the  uses 
or  purposes  for  which  the  product  of 
the  plant  is  utilized. 

“2. — The  per  cent,  of  the  product  of 
the  plant  utilized  in  war  work,  direct  or 
indirect,  or  work  of  exceptional  or  na¬ 
tional  importance.  No  plant  a  very  sub¬ 
stantial  per  cent,  of  whose  product  is 
not  of  exceptional  importance  can  be 
accorded  preferential  treatment.” 

The  preference  list,  which  was  pre¬ 
pared  after  consultation  with  the  Fuel 
Administration,  the  Director  General 
of  Railroads,  the  chairman  of  the  Ship¬ 
ping  Board  and  other  officials,  is  virtu- 
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ally  a  revision  and  extension  of  former 
priority  lists  of  the  Fuel  Administra¬ 
tion.  The  list  contemplates  protection 
for  the  airplane  and  shippingr  pro- 
srrams,  tofirether  with  the  principal  in¬ 
dustries  essential  to  the  army  and  navy 
establishment. 

Since  no  distinction  is  made  as  to  the 
relative  importance  of  the  industries 
listed,  all  questions  of  this  nature  will 
be  determined  by  the  Requirements 
Division  of  the  War  Industries  Board 
in  conjunction  with  the  various  depart¬ 
ments  involved. 

The  verdict  of  the  chairman  of  the 
War  Industries  Board  will  be  final  in 
all  ;'jlin(rs  made,  subject  only  to  re¬ 
vision  by  the  President. 

Preference  List  No.  1  includes  the 
following :  Aircraft  plants,  ammunition 
plants,  army  and  navy  cantonments  and 
camps,  small  arms  plants,  chemical 
plants,  coke  plants,  domestic  consumers, 
electrical  manufacturers,  explosives 
plants,  manufacturers  of  farm  imple¬ 
ments,  steam  plants,  ferro  alloy  plants, 
fertilizer  plants,  firebrick  plants,  food 
plants,  manufacturers  of  food  contain¬ 
ers,  gas  producing  plants,  gun  plants, 
iron  and  steel  plants,  laundries,  ma¬ 
chine  tool  plants,  mines  and  mining 
and  periodicals,  oil  refineries  and  oil 
equipment  manufacturers,  newspapers 
well  equipment  plants,  public  institu¬ 
tions  and  buildings,  public  utilities, 
railways  and  railway  equipment  plants, 
shipbuilding  plants,  steel  plants,  can¬ 
ning  plants  and  wire  rope  plants. 


Military  Course  in  Oxyacetylene 
Work  to  Be  Established 

For  the  purpose  of  supplying  the 
great  war  demands  for  oxyactetylene 
welding  and  cutting  operators,  a  course 
has  been  established  at  the  military 
trade,  wbool,  Washington  Barracks, 
D.  C.  IT  will  be  opened  May  1,  when 
60  men  from  the  first  replacement  regi¬ 
ment  of  engineers  will  take  up  the 
study.  The  course  has  been  carefully 
worked  out,  and  will  embrace  a  theo¬ 
retical  as  well  as  a  practical  study  of 
the  subject. 

The  necessity  for  speed  in  the  re¬ 
pair  or  demolition  of  various  military 
structures  has  put  new  and  unusual 
demands  upon  the  process  of  oxyacety¬ 
lene  welding  and  cutting.  Bridges  dam¬ 
aged  by  shell  fire  may  be  repaired  by 
the  use  of  this  process,  or  removal  may 
be  expedited  for  the  building  of  a  new 
structure.  On  the  other  hand,  the  ease 
and  speed  with  which  heavy  members 
may  be  cut  and  the  bridge  rendered 
useless  to  the  enemy  has  made  the  oxy¬ 
acetylene  torch  a  very  efficient  defense 
weapon. 

Besides  the  school  of  oxyacetylene 
welding  and  cutting,  there  are  now  in 
operation  at  Washington  Barracks 
schools  of  photography,  lithography, 
blacksmithing,  horseshoeing,  auto  re¬ 
pairing,  internal  combustion  and  gas 
engine  work,  machinery  (both  bench 
and  machine  work),  carpentry,  sur¬ 
veying  and  drafting. 

These  schools  are  organize*!  for  the 


first  replacement  regiment  of  engi¬ 
neers  at  Washington,  D.  C.  They  form 
part  of  a  three  months’  training  course, 
to  which  selected  men,  chosen  from  the 
National  Army  or  by  enlistment,  are 
sent 


Timber  for  400  Wooden  Ships 
a  Year  from  South 

Southern  Pine  Association’s  Meeting 
Pledges  Sufficient  Supply  to 
(government 

Sufficient  timber  for  400  wooden  ships 
a  year  is  not  beyond  the  capacity  of  the 
pine  mills  of  the  South,  according  to 
a  statement  made  by  W.  J.  Haynen, 
assistant  lumber  administrator  for  the 
South  of  the  U.  S.  Shipping  Board,  at 
a  mass  meeting  of  the  Southern  Pine 
Assn.,  held  in  Memphis,  Apr.  6.  The 
meeting  was  attended  by  representa¬ 
tives  of  lumbermen  from  the  Southern 
states,  who  pledged  to  the  Ciovernment 
sufficient  timber  for  future  ship  con¬ 
tracts  let  in  Gulf  and  Atlantic  yards, 
regardless  of  cost  or  inconvenience. 

John  H.  Kirby,  recently  appointed 
the  U.  S.  Shipping  Board’s  lumber  ad¬ 
ministrator  for  the  South,  told  the 
meeting  that  the  Southern  pine  mills 
will  have  completed,  by  July  1,  timber 
deliveries  for  the  first  238  ships  con¬ 
tracted  for  by  the  Government.  They 
will  then  be  ready  to  take  on  new 
schedules. 

Type  of  Ship 

In  discussing  types  of  wooden  ships, 
Mr.  Kirby  said:  “If  the  Daugherty 
type  of  ship,  the  first  two  of  which  have 
recently  been  launched  at  Orange,  Tex., 
is  accepted  as  a  model.  Southern  mills 
can  deliver  timbers  sufficient  for  300 
or  more  ships  a  year,  should  that  num¬ 
ber  of  contracts  be  awarded  by  the  Gov¬ 
ernment.  Of  course  there  will  be  new 
contracts  awarded  in  addition  to  the 
238  on  which  shipyards  are  now  work¬ 
ing,  but  how  soon  or  how  many  I  do 
not  know.’’  The  Daugherty  boat  re¬ 
ferred  to  by  Mr.  Kirby  is  a  6000-ton 
vessel,  requiring  less  than  1,500,000  ft 
of  timber,  whereas  the  Ferris  model, 
of  3600  tons,  which  was  first  accepted 
by  the  Government,  calls  for  nearly 
1,600,000  ft.  The  new  type  requires 
smaller  timbers  than  the  Ferris  ves¬ 
sel,  and  of  a  size  more  readily  obtain¬ 
able  from  Southern  forests. 

Increasing  Timber  Deliveries 

Mr.  Haynen  told  how  ship  timber  de¬ 
liveries  had  been  increased  from  20  cars 
a  day  when  he  went  to  New  Orleans  as 
assistant  purchasing  agent  to  nearly 
100  cars  a  day,  the  average  rate  of 
shipment  now.  Numerous  changes  in 
schedules  were  largely  responsible  for 
early  delays  in  getting  out  timbers  as 
rapidly  as  needed.  These  changes  were 
necessary,  Mr.  Haynen  explained,  be¬ 
cause  construction  was  found  defective 
as  the  building  of  the  ships  proceeded. 
“Shipyards  of  the  country  are  now 
amply  supplied  with  timber,  however,” 
said  Mr.  Haynen,  “and  operating  fidl 
time,  work  at  present  being  well  within 
thti  original  expectations.” 


Business  Notes 


The  Lakewood  Engineering  Co.,  of 
Cleveland,  has  opened  a  district  office 
in  Milwaukee,  with  Fred  T.  Kem  and 
J.  N.  Young,  both  formerly  of  Kem, 
Hunter,  as  its  representatives. 

The  Chas.  J.  McCarty  Co.,  Boston, 
Mass.,  has  taken  on  the  complete  line 
of  Rex  concrete  mixers  and  pavers. 

R.  W.  Spolford,  general  manager  of 
the  Augusta-Aiken  Ry.  &  Electric  Cor¬ 
poration,  Augusta,  Ga.,  who  is  a  re¬ 
tired  officer  of  the  United  States  Navy, 
has  been  called  into  active  service.  W. 
C.  Callaghan,  previously  of  the  J.  G. 
White  Management  Organization,  New 
York  City,  succeeds  Mr.  Spofford  as 
general  manager. 

The  Buffalo  Hoist  &  Derrick  Co.  has 
been  organized  and  has  taken  over  the 
plant,  good  will  and  stock  of  both  the 
Buffalo  Contractors  Plant  Corporation 
and  the  Ruddock  Bucket  Co.,  Cleveland. 
The  company  will  design  and  manufac¬ 
ture  “Buffalo”  hoists,  derricks  and 
buckets. 

The  Murphysboro  Paving  Brick  Co., 
of  Illinois,  has  started  to  produce  silica 
brick  for  blast  furnace  and  steel  mill 
work. 

Heyl  &  Patterson,  Inc.,  of  Pittsburgh, 
Penn.,  announce  the  opening  of  a  sales 
office  at  Room  209,  90  West  St.,  New 
York  City,  in  chargre  of  Raymond  E. 
Brown,  contracting  engineer,  who  will 
give  particular  attention  to  wharf, 
shipbuilding  and  other  special  cranes. 


Trade  Pubucations 


The  Economy  Excavator  Co.,  Iowa 
Falls,  Iowa,  presents  a  new  catalog 
of  its  improved  1918  “Economy”  drag¬ 
line  excavator  for  trenching,  ditching, 
grading  and  handling  material.  Vari¬ 
ous  kinds  of  work  are  illustrated. 

The  Portland  Cement  Assn.,  Ill 
West  Washington  St.,  Chicago,  has  is¬ 
sued  a  new  bulletin  on  the  subject  of 
concrete  ships.  This  one  is  called 
“Progress  in  Concrete  Ship  Construc¬ 
tion,”  and  contains  illustrations  and  de¬ 
scriptions  of  some  of  the  more  recent 
projects,  giving  a  few  detailed  draw¬ 
ings  of  barges  and  ships. 

The  Layne  and  Bowler  Co.  has  pub¬ 
lished  a  new  bulletin  under  the  title  of 
“Railway  Water  Supply.”  The  bulle¬ 
tin  contains  a  number  of  illustr.itions 
and  descriptions  of  water-supply  equip¬ 
ment  and  machinery  especially  designed 
for  a.  variety  of  railroad  work. 


\ 


\- 


\ 


u 


( 


Mj 


n 


\ 


v' 


I 


-S*®  j 


■^JW 


I 


) 


’  'V  j 


